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10-211 


,  the  2meter  Maximizer 

FULL  4  MHz  MULTI-MODE  TRANSCEIVER 

ICOM  s  new  IC*211  majdrnizes  band  coverage*  speed,  performance  and  convenience  like  no  other  trans* 
c^iver  in  the  2  meter  world.  This  Maxtmizer's  single-knob  dial  provides  all  4  MHz  in  a  flash,  right  to  your 
single  fingertip!  The  IC*211  maximizes  read -out  speed  with  positively  no  time  lag  or  backlash  in  display  sta- 
bility, even  in  modes  using  100  Hz  steps.  The  IC-211's  freewheeling  diaK  with  its  superb  inertia  ctutch/ls  in- 
stantly coordinated  with  the  high  speed,  computer  ctrcultry  controlied  synthesizer*s  seven  digit  read-out 
using  an  optical  chopper.  There  Is  absolutely  no  mechanical  connection  between  the  smooth,  bearing 
mounted  flywheel  knob  and  the  two  daal*trackf ng  VFO's,  which  come  built  into  your  IC-211. 


Single  knob  frequency  selection:  The 

IC-211  is  synthesized  with  convenient  single 
knob  frequency  selection  over  the  entire  4 
MHz-  No  more  fussing  with  two  or  more  knobs 
just  to  check  what  is  going  on  around  the 
band.  One  easy  spin  of  the  dial  does  it  alL 

Two  VFO'p  bnllt  In:  The  second  VFO,  which 
is  an  optional  tack-on  with  most  other  trans- 
ceivers^ is  an  integral  feature  in  every  IC«211, 

Variable  offaet:  Any  offset  from  10  KHz 
through  4  MHz,  in  multiples  of  10  KHz,  can  be 
programmed  with  the  LSI  synthesizer. 


Remote  {irogramlng:  The  IC-211  LSI  chip 

Srovides  for  the  input  of  programing  digits 
om  a  remote  key  pad*  which  can  be  com- 
bined with  Touch  Tone'  circuitry  to  provide 
simultaneous  remote  program  and  tone. 
Computer  control  from  a  PlA  interface  is  also 
possible. 

FM  stabUitir  on  SSB  and  CW:  The  IC-211 

synthesis  of  100  Hz  steps  makes  SSB  as  stable 
as  FM.  This  extended  range  of  operation  is 
attracting  many  FM'ers  who  have  been  oper- 
ating on  the  direct  channels  and  have  now 
discovered  SSB* 


The  new  IC*211  is  the  very  best  and  most  versatile  2  meter  transceiver  made:  that's  all.  For  more  informa- 
tlofi  and  your  own  hands-on  demonstration,  see  your  ICOM  dealer.  While  maximizing  performance,  the 
IC-211  minimizes  impatience:  yours  is  ready  for  delivery  nom 
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ICOM 


ICOM  WEST  INC. 
Suit&  3 

13256  NorthrypW^y 
Belleviie.  V^^sli,  98005 
(206)  747-9020 


Oi*inbute<f  Ijy- 


ICOM  EAST,  INC. 

Suite  307 

3331  Toiiverwood  Dfive 

Dallas,  Texas  75234 

(214)620-2780 


ICOM  CANADA 

7087  VJciOfia  Dn^e 
Vancouver  e  C  V5P  SYS 
Canada 
(604)321-1833 


YEARS  AHEAD  WITH  YAESU! 


DREAM  STATION  COME  TRUE ! 

ALL  SOLID  STATE  FAMILY 


MEETS  PART  97.73 
OF  FCC  REQUIREMENTS 


Yaesu  Electronics  Corp.,  159S4  Downey  Ave., 
Paramount,  CA  90723  •  (213)  633-4007 

Eastern  Service  Ctr,  613  Redna  Terrace 
Cincinnati,  OH  45215 
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TS-1 


The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation.  It  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RF.  use  plug-in.  field 
replaceable,  frequency  determining 
elements  for  low  cost  and  the  most 
"tccurate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 


^^^ 
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ST-1 


*- 


TS-1    Sub-Autfibfe  Encoder-Decoder  •  MicmminTanifgrn 
si^e,1.25'x2.0'  X  ,65'  •  Encodes  and  decodes  si  rnyltaneoysly  - 
$59.95  comptele  with  K-1  element 

T5-1JR   Sub- Audiiile  Encoder-Decoder  •  Microminiature 
version  of  the  TS-1  measuring  just  10'  i  t,Z5'  x  65'.  for  hand- 
held units  •  $79.95  complete  with  K-1  element 

ME-3   Sub  Audible  Encoder «  Micrommiatwe  in  size, 
measures  45  x  I.Tx  .6'  •  Instant  start-up  •  $Z9.95  complete 
with  K-1  element 

TE-8    Eight-Tone  Sub-Audible  Encoder  •  Measures  26  x 
20"  X  T  •  Frequency  selection  made  by  either  a  pul)  to  ground 
0r  to  supply  •  $63.95  with  8  K-1  elements. 

PE*2    Two^one  Sequenliai  Encoder  lor  paging  •  Two  call 
unit  •  Measures  1  25  X 2.0^ X. 65  •  $49,95 W[lh2K-2eiements. 


UH 


268.5  -  2109.4  Hz  •  Measures  1.2  x  1.67  x  .65'  •  Momentary 
output  for  horn  relay,  latched  output  for  call  light  and  receiver 
mutifig  built-in  •  $59,95  with  2  K-2  elements. 

TE-12    Twelve-Tone  Sub-Audible  of  Burst-Tone  Encoder  • 
Frequency  range  is  67  0  263.0  Hi  sub-audible  orlBSO-  420IJHz 
burst-tone  •  Measures  4  25'  x  2  5'  x  t5'  •  $79.95  with 
12  K-1  elements. 

ST-1   Bufst-Tone  Encoder  •  Measures  J5 '  x  J' x  J'  ptus 
K-1  measurements  •  Frequency  range  is  1650-4200  Hz  • 
$29.95  with  K-1  element. 

'   COMMUNICATIONS 
SPECIALISTS 

426  W.  Taft  Ave..  Orange,  CA  92© 
(714)998-3021 


Roten  Baker  WB2GFE 
f5  Wtmfsor  Dr. 
Atco  NJ  08004 


IfVi 


ARRL  DX  COMPETITIOM 

Phane 

Startsi  0001  GMT  Saturdsy, 

February  4 

EfNfi^  2259  GMT  Syndav* 

FebruBry  5 

Stvisr  0001  GMT  Saturday, 

Anarch  4 

Ends:  2359  GMT  Synday, 

March  5 

CW 

Starts:  0001  GMT  Saturday, 

February  18 

Ends:  2359  QMT  StincJay, 

Fabruary  19 

Starts:  0001  GMT  Saturday, 

March  18 

Ends:  2359  GMT 

Sunday,  Marcli  19 

Ih&e  rules  were  taken  from  last 
year's  contest.  Please  check  the 
Decainber  t^sue  qf  GS7~  for  complete 
rules  and  any  last  minute  changes. 

Briefiy,  ttie  rules  are  as  foUowsr  All 
fixed  ftation  amateurs,  worldwide,  are 
invited  to  pan ici pate.  AH  amateura  in 
the  48  Slates  and  Canada  ^ttl  try  to 
work  as  many  stations  in  other  parts 
of  the  iM»rtd  as  possible.  All  other 
nations  will  work  only  W/VE  sianons- 
Emries  may  be  in  either  the  CW  or 
phone  section:  each  is  scored  In- 
dependentlv-  Entries  are  furthef 
classified  as  single-  or  multiple- 
operator  stations,  Single  transmitter. 
multi*operaior  stations  wilt  be 
recognized  as  a  distinct  category  from 
multi'transmitter,  multi-operator  sta- 
tions.  Two  transmitters  on  the  band  at 


the  same  time  are  prahibited.  Singte- 
operttor  stations  may  en^r  in  either 
the  all  band,  high  band,  or  low  band 
categories.  High  band  is  20,  15,  and 
10  meters,  while  low  b^d  is  100,  80. 
■nd  40  meters.  Operating  on  a  band 
not  allowed  in  your  class  is  permitted, 
but  those  points  will  not  be  counted 
toward  your  total  score.  Crossband 
and  cfossmode  contacts  are  not 
allowed. 
£XCHAmB' 

W/VE  stations  will  send  BS(T|  and 
state    or  province.   All   others   send 
RS(T}  and  power.  KH6  and  KL7  are 
considered  DX. 
SCORtNG: 

Score  3  points  for  each  completed 
QSO.  Each  station  may  be  worked 
once  on  each  band  on  each  mode  for 
contact  and  muKipUer  credit  Final 
score  is  the  total  number  of  QSO 
points  times  the  total  number  of 
countries  on  each  band  (for  W/VE 
stations),  or  the  total  number  of 
continental  «ates  plus  VE/VO 
licensing  afess  worked  on  each  band 
Ifor  DXK 

AWARDS: 

A  piftque  will  be  awarded  to  the 
hlftheft  single  operator  DX  phone  and 
CW  station  ( no n- W/VE)  in  each  con- 
tinent* On  both  phone  and  CW,  a 
certif»c^te  will  be  awarded  to  the 
highest  scoring  station  in  each  cate- 
gory and  classiftcation  in  KL7,  KH6« 
each  AR  R  L  section,  and  each  country 
where  a  valid  entry  is  received.  Also,  a 
certificate  will   be  awarded  to  each 


F&h  4-5 
Feb  4-12 
Feb  10-12 
Feb  11-12 
Feb  18-19 
Feb  2S-26 
Mar  4  5 
Mar  18-19 
Mar  26 
Apr  12 
Apr  1-3 
Apr  8-9 
Apr  1&^16 
Apr  22-23 
June  3^ 
June  10-1 1 
June  24-25 
June  24-25 
July  4 
July  d-9 
Sept  9-10 
Oct  14-15 
Oct  21-22 
Mqv  4-5 
Nov  18-19 
Nov  13  19 
Dec  2-3 
0^9-10 


ARRt  DX  Cofiiest  -  PhofW 

ARRL  Novice  Roundup 

QCWA  QSO  Party 

10-10  International  Net  Winter  QSO  Party 

ARRL  DX  Contest  -  CW 

French  Contest  —  Phone 

ARR  L  DX  Contest  -  Phona 

ARRLOXConttrt-CW 

BARTG  Spring  RTTY  Contest 

TENN  QSO  Paity 

QRP  QSO  Party 

Opan  ARRL  CD  Party  -  CW 

Open  ARRL  CD  Party  -  Phone 

Zero  District  QSO  Party 

lARS/CHC/FHC/HTH  Q$0  Party 

ARRL  VHF  QSO  Party 

ARRL  Field  Day 

First  REF  Ten  Day 

ARRL  Straight  Key  Night 

lARU  Radio$port  Competition 

ARRL  VHF  QSO  Party 

ARRL  CD  Party  -  CW 

ARRL  CD  Party  -  Phone 

ARRL  Sweepstakes  -  CW 

ARRL  Sweepstakes  —  Phona 

Second  REF  Tan  Day 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 


n  on -country  winner  DX  entrant 
making  1000  or  more  QSOs  on  either 
mode.  ARRL-afflliated  clubs  may  also 
participate  in  dub  competition  as 
described  in  OSf. 
LOGS: 

A  summary  sheet,  log  sheets,  and 
DX  check-off  sheet  for  each  band 
used  is  required  from  all  W/VE  en- 
tries^ DX  entries  must  submit  log 
sheets  and  a  summary  sheet.  Separate 
logSi  summaries,  and  check  sheets  are 
required  for  each  mode  used  from  all 
entries  (no  check  sheets  for  DX).  Logs 
and  forms  are  available  from:  ARRL^ 
225  Main  St.,  Newington  CT  06111. 

ARRL  NOVICE  ROUNDUP 

Starts;  0001  GMT  Saturday, 

February  4 

Ends:  2359  GMT  SyndaVt 

February  12 

The  contest  is  open  to  a\\  amateurs 
In  any  ARRL  section.  Operating  time 
must  not  exceed  30  hours  total  durir>g 
the  9  day  period,  while  off  periods 
may  not  be  less  than  15  minutes  at  a 
time^  Times  on  and  off  must  be 
entered  in  your  log.  Crossba nd  con* 
tacts  are  not  allowed.  Novices  may 
work  anyone,  while  non-Novices  must 
work  Novices  only.  Each  station  may 
be  work^  only  once  regardless  of 
band. 
EXCHANGE: 

RST  and  ARRL  section. 
SCOmNG: 


Each  completed  QSO  counts  one 
point  The  total  multiplier  ci  the 
number  of  AR  RL  sections  and  foreign 
countries  worked.  VBB  counts  as  a 
separate  section.  The  final  score  is  the 
number  of  QSO  points  plus  your 
ARRL  code  pTOficiencv  credit  il5 
wpm  =  15  pis.)  lirnes  the  total  mylti- 
pUer. 
AWARDS: 

Certificates  will  be  awarded  to  the 
highest  scoring  Novice  in  each  ARRL 
section.  Mult  I  ^operator  or  high  class 
licenses  are  not  eligible  for  awards, 
but  the  top  ten  scores  will  be  listed  in 
the  results. 
LOGS: 

Use  official  ARRL  forms  available 
from:  ARRL,  23S  Main  St..  Newing- 
ton CT  06111.  All  entries  shcwld  be 
cent  to  this  same  address. 

Piease  check  the  January  iaoe  of 
QST  for  any  fast  minute  changes  m 
rules  or  operating  times. 

QCWA  QSO  Party 
Starts:  2400  GMT  Friday, 

FebniafY  1*^ 
Enls:  2400  GMT  Sunday. 

February  12 
Pliints  ba»d  on  number  of  QCWA 
members  contacted  mul tipped  by  the 
total  number  of  chapters  contacted. 
Contest  open  to  members  only.  Sam- 
ole  log  and  complete  rules  included  in 

Cbmlnued  on  page  23 


RESULTS  OF  1977  WASHINGTON  STATE  QSO  PARTY 
Top  W  out-of  state  scorers: 


N6MU 

mn 

10,944  points 

K9B0 

lU 

6.340 

W7ZMP 

Mz 

5,684 

WB2VWW 

m 

Bjom 

K6XO 

Caiif 

4JS72 

K9WA 

II 

4,648 

VE4RF 

Manitoba 

4,032 

WQgEVQ 

SDak 

3,942 

KL7iUN 

Ataska 

3,8S8 

N9AW 

Wttr. 

3,S72 

Top  to  Ws^ington  state  scorers: 

VE7ZZ/W7 

Clark  county 

260^952  pointi 

W7VR0 

Whatcom 

233,422 

N7GM 

Walla  Walla 

21 1 ,442 

K7SS  + 

King 

1 09,872 

K7RA 

WA7GVM 

Skagjt 

103,896 

N7AM 

K»tsap 

60,156 

K7LFV/7 

Mason 

58,688 

WA7YCZ 

Whatcom 

55,440 

WB78FK 

isfand 

45,312 

K7NF/7 

Jefferson 

37,000 

Special  note:  Vir7GHT  operated  mobile  from  24  different  counties  during 
the  contest  period,  being  the  only  station  enteting  from  15  of  the  24 
counties! 
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think  of  yourself  as  an 


antenna  expert! 

you  select  your  components!  [ 


mm 


t 


Get  optimum  performance  band 
for  band.  Choose  from  medium 
or  high  power  resonators  tor 
your  favorite  bands. 


<2 


Fold  over  360°  swivel  mast  for 
quick  band  change  or  easy 
garaging  Sefect  from  two 
versions,  fenderydeck  or  bumper 
mount  location. 


*f 


t 


Stainless  steel  ball  mount.  180^ 
adjustable,  commercial  duty  for 
superior  mechanicat  and  electrical 
performance. 


Get  exceptional  reports, 
broadest  bandwidth, 
lowest  SWR,  Use  with  any 
convenient  length  50  ohm 
coax.  Matching  devices 
not  required 


^ 


For  convenience,  use  the 

Hustler  stainless  steel 

resonator  spring, 

and  special  design  quick 

disconnect 


\  •  ,and  you'll  mobile 
with  the  experts'  ffoi 
.choice.  •  •  /jilff  ^TV4* 


\ 


Get  fixed  station  reports  from 
your  mobile— operate  6-10-15- 
20-40-75  or  80  meters  with  tlie 
experts  and  join  the  vast 
majority  using  Hustler  for  nearly 

two  decades. 


Model  BM-1 
Bumper  Mount' 


Model  SSM-2  B«)l  Mount 


Mod«l  QD-i 
Quick  Disconnect 


IJ 


the  home  of  originals" 


Model  RSS-S 
Resonator  Spring 


Model  L'1 4-240 

Mil  Spec 
60  Ohm  Feedline 


Model  MO-2 

For  Bumper 

Mount 

Location 


Mode!  MO-1 

For  Deck  or 

Fender 

Location 


Standard 

Resonators 

RM 

^OOVSfettsPEP 

Super 

Resonators 

RM{SJ 

2KWPEP 

Greatest  Cove  rage 


HUSTLER  ANTEMMA  PRODUCTS -fm  SiKf«e<i 
yvsrs— anginal  de**grti  — creslftl  and  manufaclurotf 
by  Afnencan  irtgenuity:  lA&0#  and  m^l « rials— t»«d  by 
communicati^rs  throughout  Ihs  world- 


HystPer  designs  are  pifenfed  un6m*  one  or  rnor«  o*  the 
rallowmg  assigned  (O  Naiw-Tfonict  Co^P^'^lt^on  3287732. 
35154  7Z  3413869  3£7»d5.  332731 1.  3590214.  3582951 


all  distributars 
wha  recognizm  the  best. 

neuj-tronfcs 
corporation 

15800  Commerce  Park  Drive 
Brookpark,  Ohio  44142 
1216)  267-3150 
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Looking  H/est 


&m  Pmtermk  WA6fTF 
24854  C  mwhatt  Ave, 
NewhaifCA  91321 

I'd  like  to  introdyce  a  f>ew  friend  to 
you  *-  John  Zell  WA6AEH.  Jolin  is  a 
wry  special  person  to  me  and  others 
because  of  something  he  has  ju$t 
completed.  No,  not  a  new  DX  cham- 
pionship or  anything  like  that  John 
Has  just  released  his  first  record 
album,  titled  "My  Tribute  —  Thank 
You,  Lord/' 

For  the  past  ten  years.  John  has 
been  solo  trumpet  player  for  a  rither 
weU-known  orchestra,  that  of  Law- 
rence Welk,  Many  of  you  probata  ty 
have  seen  John  on  TV  hundreds  o1 
times.  He  is  the  young-looking  fellow 
in  the  extreme  left  of  the  orchestra's 
trumpet  section.  However,  I  guess  that 
very  few,  if  any.  of  you  knew  that 
John  was  also  an  active  amateur  oper- 
ating  both  low  bands  and  VHF  FM. 
Those  of  us  who  have  come  to  know 
John  on  a  personal  level,  to  have  him 
as  a  friend,  oonslder  ours^fves  honored 
--  not  because  of  his  celebrity  status, 
but  because  in  Jt>hFi  one  finds  the 
epitome  of  a  good  human  being,  a 
person  who  posseses  true  love  for  all 
mankind 

Listening  to  John  play,  especially 
solo,  this  love  of  all  people  shines 
through.  You  can  actually  feel  it.  His 
new  album  on  Manna  Records 
<MS'2053)  is  of  Christian  music.  It's 
an  album  he  has  dedicated  to  his 
btlief  in  God  and  in  Ns  fellow  man.  t 


am  not  a  Christian,  yet  the  feeding  of 
love  aTKl  foy  that  surrounds  me  each 
time  I  play  this  album  is  almost 
overwhelming.  I  feel  happy  listening, 
and  I  know  of  no  greater  gift  that  any 
man  can  give  others  than  sharing 
happiness.  Therefore,  we  dedicate  this 
month's  ''Looking  West"  to  John  Zell 
WA6AEH  and  the  joy  of  bis  music. 
Ham  radio  needs  more  like  John. 

THE  "WHEBE  DO  WE  GO 
FROMHEflE''  DEPARTMENT 

I'd  be  lying  if  I  said  that  I  was  upset 
over  the  Commission's  last  minut« 
decision  to  "stay"  implementation  of 
the  Report  and  Order  on  Docket 
21033,  I've  probably  spent  way  too 
rnuch  time  on  this  topic  already^  but, 
as  you  are  well  aware,  the  stay  places 
this  whole  matter  in  a  new  light.  It 
gives  us  time  to  reassess  our  needs  arcl 
values,  to  reach  for  better  alternatives. 
In  my  just-filed  reply  comments.  1 
may  have  stumbled  across  a  few.  For 
your  consideration,  here  they  are. 

Yes,  I  suggested  thai  the  Commis- 
sion open  144.S  through  145.5  MH; 
to  relay  activity,  but  that  it  noi 
permit  FM  reF>^ters  to  utilize  this 
spectrum.  Rather^  I  suggested  that  the 
FCC  approve  only  relay  systems  that 
meet  the  criteria  of  already  existing 
narrowband  spectral  activity,  such 
entities  as  SS8  repeaters  and  linear 
translators.  In  this  way,  new  frontiers 
of  technological  growth  can  be  fos- 
tered while  the  rights  of  all  spectrum 
users   are    retained.    I    requested   the 


John  ZeU  W ASA  EH  with  his  boss,  Lawmnpe  Wefk. 


same  for  220  as  welL  1  also  requested 
that  the  FCC  open  the  entire  six 
meter  band,  50  through  54  MHz,  to 
amateur  relay  activity  as  an  alternative 
to  expansion  of  either  two  or  220,  It's 
my  feeling  that  we  must  populate  six 
Of  lose  it.  I  prefer  a  targe  amateur 
population. 

As  I  have  stated  herein  before,  I 
want  to  see  "Vl/R"  special  repeater 
callsigns  retained.  Suppose  all  ama- 
teurs could  put  up  a  repeater  whether 
such  systems  were  needed  or  not* 
They  have  the  money  to  buy  the 
machine  and  an  ego  that  says  "go  do 
it/'  Ah  .  . .  but  there  is  no  space  for 
their  new  "ego  box."  So,  they  plop 
down  atop  existing  activity  and  begin 
wreaking  havoc  on  amateur  society. 
Finally,  after  everything  else  has  been 
tried  to  no  avail,  the  local  coordinator 
seeks  a  "show  cause /cease  and  desist 
order"  from  the  FCC,  Does  the 
machine  go  away?  No.  It  simply 
chartges  callsign  and  the  whole  process 
begins  again.  The  "bad  guy"  simply 
transfers  ownership  of  the  repeater 
system  to  a  friend.  The  way  the 
Report  and  Order  present  itself,  that 
probably  would  happen  more  times 
than  not.  Eventually,  if  things  got  far 
enough  out  of  hand,  one  of  two  things 
might  happen.  For  sure,  the  Com- 
mission would  probably  return  to  a 
very  strict  filing  system  before  any 
amateur  could  place  a  repeater  in 
operation,  or  even  continue  to  operate 
one  now  in  operation.  Remember,  the 
FCC  always  tends  to  overreact  to 
most  situations.  The  other  alternative 
might  be  to  require  "mandatory'' 
channel  coordination  prior  to  issuance 
of  a  repeater  callsign.  At  present, 
coordination  is  not  required  by  the 
Commission,  but  atl  amateurs  of  good 
will  do  avail  themselves  of  local  vc^un- 
tary  coordinators  and  councils  to 
minimize  potential  conflicts  with 
others.  Btght  now  it's  voluntary,  but 
if  things  went  wrong  in  repeater  dereg- 
ulation, the  reaction  might  find  us  all 
having  to  go  to  the  FCC  itself  to  get  a 
repeater  pair.  That  is,  if  they  felt  our 
proposed  system  had  merit  f  Td  rather 
tieal  with  my  amateur  peer  group  than 
a  federal  bureaucracy.  I  suspect  that 
you  would,  too^ 

There  fore,  I  requested  (again)  that 
speciai  WR  prefixes  and  specific  li- 
censing of  all  repeater  stations  be 
retained.  I  additionally  asked  that 
tfiey  make  the  remote /base  concept  of 
operatk^n  inherent  in  each  amateur's 
license  as  a  method  of  stimulating 
indtviduat  and  collect'ive  experimenta- 
tion into  the  frontiers  of  relay  com- 
munication not  yet  explored.  An  in- 
herent remote/base  privilege^  along 
with  separate  recognition  and  minimal 
regulation  of  such  by  the  Commissk>n, 
will  be  a  stimulus  to  technological 
growth. 

There's  more  —  more  that  will 
probably  make  me  somewhat  unpopu- 
lar with  the  diehard  'TM  Repeaters 
Forever''  crowd.  However,  as  has  been 
stated  before,  this  world  is  made  of 
people,  not  black  boxes  on  hilltops.  If 
I  have  to  make  a  choice,  my  vote  goes 
with  the  long  established  concept  of 
the  ''human  beir>g"  every  time.  We 
have  a  chance  to  reassess  our  needs 
and  values,  to  make  more  efficient  use 
of  what  we  now  have,  and  to  show 


that  we  place  the  value  of  any  one 
single  human  being  far  above  any 
machine.  If  we  use  this  diance,  we 
will  all  be  the  better  for  ii. 

The  current  state  of  affairs  does 
place  coordinators  and  councils  in  a 
rather  awkward  position.  Many  coor- 
dination entities  acted  fast,  possibly 
loo  fast,  in  divvying  up  the  "new- 
found wealth/'  only  lo  find  them- 
selves standing  with  a  bit  of  egg  on 
their  faces  when  the  news  of  the  stay 
hit.  In  other  places,  like  Texas  and 
here  in  Southern  California,  the  coun- 
cils had  taken  a  "wait  and  see,  let's 
not  jump  in  head  first"  attitude.  The 
question  that  we  arxl  others  would 
face  on  "deregulation  day"  would  be^ 
'Vifhat  would  happen?"  Would  there 
be  an  ur>coordinated  land  rush  to  ^ab 
what  could  be  grabbed,  or  would 
things  continue  on  as  if  noihfng  hap- 
pened? 

At  about  10  am  on  "Repeater 
Deregulation  Day.  '77/'  I  began  to 
SWL  the  new  spectrum  from  the 
two-way  radio  store  belonging  to  a 
friend  of  mine.  I  had  at  my  disposal 
viirtuaMy  any  radio  I  needed.  \  chose 
an  Icom  2Tt  for  SSB  monitoring  and 
a  Midland  13-510  for  listening  to  FM, 
The  reason  for  the  choice  of  equip- 
ment was  the  proximity  of  one  radio 
to  the  other  (they  were  sit ti rig  next  to 
eachoth©-). 

The  remits  were  quite  interesting.  I 
soon  realized  that  I  was  not  the  only 
person  involved  in  this  SWL  activity.  I 
came  across  a  number  of  AM  OSOs 
and  the  tone  of  most  of  the  conversa- 
tions overheard  was  not  very  friendly 
to  FIVI  or  repeaters.  In  fact.  I  had  the 
distinct  feeling  that  the  AM  crowd 
had  assembled  to  "wafe  war"  on 
anything  thai  even  remotety  sounded 
like  a  repeater.  On  SSB,  I  found  little 
activity  during  my  entire  six-hour 
stint  as  a  VHF  SWL.  SS8  is  very  heavy 
in  the  evenings  in  the  spectrum  be- 
tween 144.950  and  145.230,  but  Is 
fairly  dead  the  rest  of  the  day.  The 
one  SSB  QSO  I  came  across  on 
145,100  was  involved  in  a  discussion 
of  the  ^ms  topic,  but  along  differem 
line^  it  dealt  with  po^ibfe  le^l  9f> 
tion  to  flop  the  implementation,  a 
discussion  that  !  understand  had  been 
going  on  m  SSB  circles  for  weeks.  It 
was  very  obvious  that  neither  focal 
AM  nor  SSB  interests  were  all  that 
happy  with  the  deregulation  and  with 
the  expected  mas  influx  of  repeaters. 

By  Tioon,  I  had  bgged  seven  signals 
that  wme  obvious  relay  devicesr  only 
one,  Itiough,  was  an  obvious  IcMzal. 
The  rest  could  have  been  anyplace 
within  maybe  a  hundred  miles.  Only 
one  had  an  ID,  and  later  checks 
showed  this  to  be  out  of  the  area 
administered  by  SCRA.  in  total,  by 
the  time  I  left  my  friend's  shop,  I  had 
logged  eleven  obvious  relay  devices, 
but  could  not  identify  the  location  of 
nwst.  The  antenna  used  was  an  omni- 
type,  as  I  was  interested  in  logging 
total  numbers  rather  than  location. 
Also,  I  was  a  guest  in  someone's  place 
of  busings  and  had  to  keep  a  low 
profile  to  remain  weJcome.  No  cor^ 
fmmations  between  F M  repeaters  and 
other  modes  had  devekiped^.  at  least 
none  tfiat  I  was  witness  to. 

Continued  on  psge  26 
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AT  LAST !  For  the  amateur 

on  the  move —  The  BRISTOL 

HAM-10  and  HAM-100  MOBILE 

TRANSCEIVERS 


Bristol  is  pleased  to  announce  the  first  low  cost  channelized 

mobile  transceivers  designed  and  engineered  exclusively  for 

use  in  the  IOMETER  BAND. 

Brought  to  you  by  the  people  who  provide  the  world  with 

the  famous  military  manpack  radios. 

For  the  first  time  anywhere,  10  METER  BAND  CHAN^ 

NELIZED    MOBILE    TRANSCEIVERS    are   available   at 

popular  prices.  There  are  no  comparable  mobile  units  which 

CAN  TRULY  CLAIM  all  of  these  additional  features: 

•  Available  in  2  models 

HAM- 10    -  Low  power- 10  watts 

HAM-IDD  -  High  power  -  100  watts  and  10  watts 

•  40  channels  selected  in  the  l^st  used  portion  of  the  band 
(with  channel  40  overlap  to  hear  OSCAR  in  the  future.) 

•  Ultra-low  spurious  emissions  to  prevent  RFI  &  TVL 

•  BristoTs  patented  Phase  Lock  Loop  frequency  synthe- 
sizer* for  precision  frequency  controL 

•  Selectable  transmit  power  capability  -  100  watts  for 
extended  range  or  10  watte  for  short  range  -  at  the  flick 
of  a  switch! 

•  Lightweight  &  compact 

•  100%  solid  state  design  for  improved  reliability, 

•  External  jack  for  a  speaker. 

•  Automatic  Noise  Limiter  to  reduce  engine  and  atmo- 
spheric noise. 

•  Delta  tune  adjustment  to  tune  in  other  operators  who  are 
off  frequency. 

•  S/RFP  meter,  LED  modulation  indicator,  squelch  con- 
trol, all  mounting  hardware,  microphone,  and  more. 

•  Full  factory  warranty  &  service  backed  up  by  RF 
engineers  and  skilled  technicians. 


SPECIFICATtONS 

Frequency 28.965  to  29,405 MHz 

Channels . , 40 

Receiver  Sensitivity .0.7  uvfor  lOdb 

N 
Modulation _ AM 

Spurious  Signal  Suppression  . . . . more  than  GO  db 

Harmonic  Signal  Suppression  . , , .more  than  45 db 

Input  Power: 

HAM'JOO  _  . 118  vdc;0,5A  Rec.  80A  Tx 

HAM-W , 13.8 vdc;0,5A  Rec,  L5A  Tx 

Dimensions: 

HAM' WO 6,5'WxZ4''Hx  9J5"D 

HAM^JO , 6.5"Wx 2,4''Hx  7J5'V 

Weight: 

HAM'WO , .  . , , 4.5 lbs 

HAM-JO  7  ^ fhc 


^ft  tent  Number  3,745,559  Bristol  Electronics,  Inc. 


« * 


•  •  -• 


FOR  A  LIMITED  TIME  ONLY  -  BY  MAIL  ORDER  DIRECT  FROM  THE  FACTORY 

HAM-10     -  only  $149.95        HAM-100  -  only  S264.95 

Please  enter  my  order  for  Bristol  HAM  Transceivers: 

(   )  HAM'lO(s)       @  $149.95  Total  Price  

{  }  HAIVI-100(st    @  $264.95  Total  Price 


Allow  at  least  three 
(3j  weeks  for  delivery 


* 
* 


Add  $2.50  for  shipping  and  handling.  (Mass.  residents  add  5%  sales  taxK 

Check  or  n>oney  order  enclosed.  OR  * . . . 

Oiarge  my  VISA  or  Master  Charge  No,   aDDLDDDDDDDnaDDaaa  Bank  No, 

Signature    ^ _^ ^^      NO  COD's  PLEASE 


NAME 


CALL 


* 


STREET 


* 
* 


CITY  OR  TOWN 


STATE 


Zip  . 


0"^BRISTOL  ELECTRONICS,  INC.be 

651  ORCHARD  ST,  NEW  BEDFORD.  MA  02744  {617)  997-3181  TELEX  929421 

Makers  of   digital   depth   indicators.   VHFFM   transceivers,   wind  instruments,  knotmQiQrs,  and 
the  tarnous  U.S.  Army  field  radio. 


Dealer  Inqtifnes  inmted 
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Marc  L  Leavey,  M.D,   V/A3AJR 
4005  Wj/iJee  Road 
RandaBstown  MD  2115S 


Inexpensive 
EKG  Encoder 


WARNING:  Use  or  sale  of  this  or  similar  devices  is  restricted  under  Federal  Law  to  physicians 
or  on  tKeir  orders.  No  attempt  should  be  made  to  diagnose  or  treat  patients  without  trained 
medical  supervision. 


Amateur  radio  has  long 
been  known  for  m  ser* 
vice  to  thoic  in  need.  One  of 
the  outstanding  accomplish- 
menis  of  our  hobby  has  been 


the  remote  handling  of 
medical  emergencies*  This  ser- 
vice has  normally  entailed 
transmission  of  detailed 
history  and  physical  findings 


which,  when  relayed  to  a 
physician  with  key  laboratory 
information,  can  effect  a 
diagnosis.  Now,  however, 
greater  emphasis  is  being 
placed  on  transmission  of 
hard  patient  data.  The  elec- 
trocardiogram (EKG)  is  just 
such  a  piece  of  data,  EKGs 
have  been  relayed  over  HF 
links  and  even  through 
OSCAR  to  monitoring 
physicians*  The  encoder  used 


in  transmiiting  EKGs  costs 
several  hundred  dollars  when 

obtained  commercially.  This 
article  will  explain  the  deriva- 
tion of  the  EKG  and  will 
present  an  encoder  which  can 
be  constructed  for  less  than 
forty  dollars- 

The  EKG  (or  ECG,  as  it  is 
sometimes  called)  is  a  repre- 
sentation of  the  total  elec- 
trical activity  in  the  heart 
during  the  cardiac  cycle.  Fig, 
1  diagrams  the  basic  anatomy 
of  the  heart.  The  two  atria 
and  two  ventricles  form  a 
pump  which  has  two  sep- 
arate, althuugh  related,  fluid 
paths.  Blood  from  the  body 
enters  the  heart  through  the 
great  veins,  the  superior  and 
inferior  vena  cavae.  It  tra- 
verses the  right  atrium,  gpes 
through  the  tricuspid  valve, 
and  enters  the  right  ventricle* 
Tlie  blood  is  pumped  out  of 
the  right  ventricle,  through 
the  pulmonic  valve ^  to  the 
pulmonary  artery.  It  is  Lhen 
sent  to  the  lungs,  where 
carbon  dioxide  waste  is  dis- 
charged and  fresh  oxygen  is 
obtained.  The  blood  reenters 
the  heart  through  the  pul- 
monary vein,  going  this  time 
to  the  lefr  atrium.  Then, 
through  the  mitral  valve,  the 
blood  enters  the  left  ven- 
tricle, from  which  it  is 
pumped  out,  over  the  aortic 
valve,    to    the   aorta,    where 
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Overall  view  of  completed  uniL 


Fig.  L  Anatomy  of  the  heart,  M  -  mitraf  wj/i^;  T  =  tricuspid 
vatve;  P  =  pulmonic  vulw;A  -  aortic  vafw.  Blood  flow  is  in  the 
direction  of  the  dotted  arrows. 
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Internal  view  of  completed  unit.  Note  the  3PDT  slide  switch  used  to  switch  all  three  batteries 
and  (he  small,  square  surplus  speaker, 

dbtribution     to     the     body     not  just  ihe  figment  of  some 


originates. 

Bui  . .  .  how  does  it  work? 
It    is    easy    to    explain    why 

blood  flows  in  the  direction  it 
doe**:  All  the  valves  are  one 
way  I  The  muscle  contracts 
because  of  electrical  excita- 
tion, and  that's  how  we  are 
going  to  get  an  EKG. 

Take  a  look  at  Fig.  2.  I 
have  superimposed  the  con- 
duction system  of  the  heart 
on  the  an;itomy  of  Fig.  1, 
This  system,  by  ihe  way,  is 
anatomically     demonstrable^ 


physiologist's  mind.  Impulses 
originate  in  the  heart's  pace- 
maker, a  cluster  of  cells  lo- 
cated high  on  the  right 
atrium*  Activity  is  trans- 
milted  along  Ihc  atria  unlit  it 
reaches  the  AV  (airio-ven- 
tricular)  node,  where  a  brief 
delay  is  experienced.  Im- 
pulses are  then  sent  out  again, 
first  over  a  common  Bundle 
of  His  (rhymes  with  bliss)  and 
then  over  the  right  and  left 
bundles.  Il  is  important 
to  note  that,  all  ho  ugh  the 
pacemaker  normally  controls 
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the  rate  of  the  heart,  failing 
that,  other  lower  sources  can 
take  over  the  rhythm.  An 
analogy  to  an  electronic  cir- 
cuit may  help  to  clarify  this. 

Fig.  3  shows  such  an 
analogy.  The  pacemaker  is 
represented  by  an  as  table 
multivibrator  with  a  rate  of 
72/minuie.  This  is  directly 
connected  to  another  as  table 
with  a  rate  of  50/minute,  It 
then  goes  through  a  delay  line 
to  a  ftnat  astable  with  a  rate 
of  30/minute.  The  fastest 
operating  astable  will 
normally  control  the  system. 
Neat,  huh? 

As  each  of  these  impulses 
is  being  propagated  in  one 
direction,  a  voltmeter  con- 
nected  across  the  heart  will 
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Fig.  3.  Conduction  pathway. 
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Fig,  4,  Normal  electrocardio- 
gram. 

show  a  potential  difference, 
varying  with  the  stage  of  de* 
polarization.    Because    it    is 

difficult,  in  a  living  indi- 
vidual, to  hook  test  leads 
directly  to  the  heart,  we  can 
use  the  arms  as  convenient 
probes.  Sweeping  the  voltage 
through  time  produces  the 
tracing  shown  in  Fig,  4,  By 
changing  the  position  of  the 
leads,  as  by  using  combina- 
tions of  arms  and  legs,  dif- 
ferent waveforms  rnay  be  ob- 
tained. This  is  due  to  vector 
differences  in  ihe  depolari^a- 
tinn  and  is  beyond  the  scope 
of  I  his  article.  However,  alt 
have  basic  elements  in 
common.  The  first  deflection 
is  the  P  wave,  denoting  atrial 
depolarization.   The   PR   seg- 
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Fig.  2  Conduction  system^ 


Fig.  5.  Schematic  diagram. 
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Fig.  Z  Primed  circuit  parts  layout. 


Close-up  of  per f board.  Notice  the  }&pin  DIP  socket  used  to  hold  the  two  8-pin  ICs  In  the 
prototype.  The  PC  layoul  uses  two  separate  sockets. 


menl  demarcates  the  *'dc!ay 

line"  of  the  AV  node.  The 
large  QRS  complex  represents 
ventricular  depolarization  and 
the  subseqiieni  T-wave  resU* 
tut  ion  of  the  electrical 
energy,  or  repolarization. 
Again,  changes  in  shape^ 
amplitude^  or  timing,  as  wett 
as  the  presence  or  absence  of 
certain  eiemcnls,  are  critical 
to  inicrpretation  and  utiliza- 
tion of  the  EKG.  But  such  is 
the  stuff  of  which  books  are 
written  and  is  far  too  much 
to  even  summarize  here. 

The  EKG,  then,  represents 
a  tiny  vott^e  change  directed 
across  the  heart.  To  record 
this  change,  a  differential 
amplifier  with  high  gain  is 
connected  across  the  chest, 
and  the  output  is  fed  to  a 
strip  recorder.  To  transmit 
this  data  over  telephone  or 
radio  links,  the  changing 
voltage  is  converted  to  AFSK, 
which  can  be  transmitted  by 
conventional  means.  De- 
coding the  AFSK  through  use 
of  a  PLL  is  fairly  straight- 
forward, but  it  is  not  the 
subject  of  this  article,  so  it 
will  not  be  covered  here. 

Commercial  EKG  encoders 
arc  available  and  are  in  wide 
use  in  the  medical  com- 
munity. They  cost  upwards 
of  S300.  For  about  one-tenth 
of  that,  this  unit  can  be  con- 
structed for  denrsonstration  or 
educational  purposes. 

t  must  stress  that,  while  a 
device  such  as  this  may  be 
built  for  individual  experi- 
meniation  or  education,  sale 
or  use  of  it  in  actual  patient 
care  is  restricted  under 
Federal  Medical  Device  legis^ 
I  at  ion.      Readers     who     are 
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physicians  are  welcome  to 
offer  evaluations  and  com* 
ments. 

The  EKG  from  the  patient 
Is  fed  to  an  LM-4250  pro- 
grammable op  amp.  After 
ampiification,  the  EKG  signal 
is  used  to  modulate  a  vco, 
formed  by  a  566  IC,  Output 
is  coupled  directly  from  the 
566  to  a  small  speaker  and 
may  be  acoustical ly  fed  to  a 

mike  or  telephone  handset. 

The  schematic  is  shown  in 
Fig.  5*  Notice  that  two  power 
supplies    are    required    —    a 


+9-voIt  supply  for  the  vco 
and  a  ±1 ,5-volt  supply  for  the 
op  amp.  In  the  prototype, 
these  are  provided  by  a  stan- 
dard 9- volt  transistor  battery 
and  two  T5-vo!t  A  A  cells. 
Connection  to  the  patient 
may  be  through  standard  ad* 
hesive  monitoring  electrodes 
or,  in  their  absence,  small 
discs  (about  1  to  2  cm^)  of 
metal,  held  to  the  wrists  with 
rubber  bands  or  watchbands. 
A  saline  solution  should  be 
put  under  each  disc  to  lower 
resistance. 


The  prototype  was  con- 
structed in  a  calculator  case, 
available  at  low  cost  through 
several  sources.  The  only 
necessary  control,  an  ON- 
OFF  switch,  is  mounted  on 
the  front  panel.  Pin  jacks  art 
provided  for  the  patient 
cables.  A  printed  circuit 
board  layout  h  shown  for 
those  who  might  wish  to 
duplicate    this    construction. 

To  use  this,  connect  the 
patient  cables  to  electrodes 
on  each  wrist,  and  turn  the 
unit    on.     The    tone,    after 


stabilizing,  will  be  heard  to 
shift  frequency  with  each 
pulse  beat.  The  shift  may  be 
up  or  down,  depending  upon 

the  orientaition  of  the  leads; 
reversal  will  invert  the  out- 
put. When  fed  to  a  suitable 
decoder,  strip-recorded  EKGs 
may  be  obtained.  These  can 
be  interpreted  to  aid  in  the 
management  of  patients. 

There  you  have  it  —  one- 
half  of  a  telemetry  system! 
Any  comments  or  questions 
are  welcome,  but  please  in- 
clude an  SASE.  ■ 
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December  issue  of  QCWA  News.  This 
year's  contest  Is  sponsored  by  the 
Northern  NJ  Chapter.  Logs  to  be 
checked  must  be  in  the  hands  of  the 
contesi  committee  by  March  4. 


TEN  TEN  NET 

WINTER  QSO  PARTY 

Starts:  0000  GMT  Saiurday, 

FebniaTy  11 

Endj;  2400  GMT  Sunday. 

February  12 

The  contest  is  sponsored  by  the 
TefiTen  International  Net  of  South- 
ern California,  Inc.,  and  is  open  to  all 
amateurs,  but  onEv  10-10  members  are 
eligible  for  awards.  All  contacts  must 
be  made  on  1 0  meters,  any  mode,  and 
a  station  may  he  counted  only  once. 
£XCHAm£: 

Name,  QTH,  and  tO-IO  number. 
SCOB/NG: 

1  poirit  for  each  contact  plus  1 
point  tf  wJth  9  10^10  member,  Maxi- 
mum of  2  points  for  any  one  contact. 
LOGS: 

Logs  should  include  date  and  if  me 
of  eacti  contact  as  wveU  a£  the  required 
exchange  information. 
AWARDS  (for  10- fO  members  oniy): 

Cearficates  to  first  and  second 
place  winners  in  each  US  district, 
Alaska^  HawaN:  each  VE  district; 
Central  America  and  Caribbean;  South 
America;  Europe;  Africa  and  South 
Atlantic;  Asia  and  Northern  Pacific; 
Australia,  New  Zealand,  and  South 
Pacific,  Send  togs  to:  Grace  Dunlap 
K5MRU,  Box  445,  La  Feria  TX 
78b59,  by  March  31.  For  complete 
results,  see  the  tO-IO  Net  Sumrrmt 
Suiletin, 


FIRST  U.S.  SSTV  CONTEST 

You've  surely  noticed  the  in- 
creasing amount  of  slow  scan  TV 
activity  on  our  high  frequency  bands 
durmg  recent  months-  This  mode  of 
communication  has  obviously  reached 
the  level  of  warranting  a  U.S.  spon- 
sored SSTV  contest,  so  we're  ini- 
tiating such  a  competition  March  4  5< 


1976,  and  early  each  March  there- 
after, The  period  of  earEy  March  was 
selected  because  it  doesn't  appear  to 
conflict  with  other  contest  activities. 
Plans  for  this  contest  began  forming 
late  last  y^^"^-  The  enthusiasm  ex- 
hibited fay  SSTVers  was  over 
whelming,  so  we  decided  to  conduct 
the  first  con  lest  during  1978.  Apol- 
ogies for  the  brief  notice.  If  you've 
been  operating  SSTV  recentty  or 
keeping  track  of  the  SSTV  Net 
(14.230  kHz,  Saturdays.  T800  GMT  J. 
however^  you've  been  hearing  of  this 

contest  for  several  months. 

As    this    announcement    ts    being 

written,  plans  are  also  being  made  For 

at   least  one   trophy,   which   will   be 

awarded  to  a  high  scoring  contester. 

Formal  presentation  of  this  award  will 

be   conducted  at  the   Dayton    Ham- 

vention  in  ApriL 

In  order  for  any  contest  to  be 
dubbed  successful,  a  substantial 
number  of  entry  logs  must  be  re- 
corded. Your  log  is  vitally  important 
regardiess  of  its  size  or  score.  We're 
presently  considering  such  tactics  as 
random -selecting  a  log  3fi^  awarding  a 
priie  to  that  person,  so  send  in  that 
log!  Photos  wilt  also  be  ogled  and 
published  with  the  contest  results  in 
73.  Published  photos  will  t)e  paid  for 
at  regular  rates. 

The  purpose  of  this  contest  is  two- 
fold: to  prove  SSTV  acceptance  and 
to  have  some  trtJe  fun  on  the  air 
during  the  cold  winter.  Contest  hours 
were  thus  arranged  for  one's  comfort 
rather  than  one's  endurance-  You'll 
also  have  weekend  time  for  family 
chores  —  and  sleep. 

I  would  like  to  emphasize  checking 
OSCAR  orbits  which  may  be  used  for 
your  area,  and  giving  mode  A  \2 
meters  to  10  meters)  a  try  during  ttie 
appropriate  times.  When  using  ttie 
satellitelsJ,  however,  establish  contact 
via  SS8  before  briefly  exchanging 
pictures  to  avoid  unnecessary  loading 
of  the  transponder,  t,  for  one.  will  be 
sithyai^tically  (ooking  for  SSTV 
contacts  via  sateltite  (WtJKF  and  I, 
however,  will  not  be  competing  for 
awards,  as  we  are  contest  sponsors). 

All  aspects  considered,  the  contest 
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RESULTS  OF  THE  1977  CAN  AM  CONTEST 
Trophy  Winners: 

Canadian  Champion  Trophy  -  Lee  Sawkins  cy7CC 

American  Champjon  Trophy  -  Gary  Coldwell  WA6VEF 

Canadian  Phone  Trophy  -  Sid  Kemp  VA7BGK 

American  Phone  Trophy  —  Alan  Briibaker  KSXO 

Canadian  CW  Trophy  —  Jim  Bearman  VE5DX 

American  CW  Trophy  —  Fred  Minnis  K0MM 

Mill ti 'Operator  Trophy  —  University  of  Manitoba  ARC  VC9UM 

Special  Plague  (MultiOp  Champion)  -  Yuri  Blwiafovich  VE3BWV 

Club  Competition  Plaque  —  Tofonto  OX  CItib 


Top  Terr  Combined: 

Top  Tea: 

VE-Sin0&^Op 

Phone: 

CW: 

CY7CC 

1,006.527 

VE 

VE 

VA7BGK 

570.222 

CY7CC 

CY7CC 

CY3EDC 

382,560 

VA7BGK 

VE50X 

VE3KZ 

356,150 

VE7UA 

CY3EDC 

VE5UA 

350  J  06 

CY4SW 

VE3K2 

CY4SW 

308,716 

CY3BBH 

VE3iR 

VE5DX 

288,952 

VE3KZ 

VE2HY 

CY3BBH 

222,219 

VE6MP 

VE7AV 

VE7AV 

210.697 

VE7AV 

CY1AGP 

VE6MP 

194.186 

VE8R0/6 

VE7DSA 

VE3MR 

VE2YU 

VE-WMulii 

■Op 

W 

W 

VE3BMV 

VC9UM 

W8LT 

VE2SPT 

WASUKY 

CY1NM 

VEIAWN 

W4NVU 

N4UF 

VE8ML 

822327 
628.:^S 
242.834 
194.680 
192,193 

iao.35i 

145.262 
124,212 

74,470 
72,312 

WA6VEF 

K6X0 

N4UF 

KiMM 

WA6NEL 

VV60KK 

K8MR 

W80PYD 

WD0BRJ 

VyA4!MTP 

WA6VEF 

KilMM 

K4BAI 

K5NW 

N6MU 

K1Z2 

W!%IW 

N6CT 

W2SC 

weeip 

W  -  Singfe-Op 

Muttf 

Mufti 

WA6VEF 

69BJ56 

VE3BMV 

VE3BMV 

K0MIVt 

303,871 

VC9UM 

VC9UM 

K48AI 

189,230 

CYINN 

VEZBPT 

K6X0 

187,293 

VE1AWN 

W8LT 

K5NW 

165,447 

W8LT 

WA3UKY 

N6MU 

159.619 

WA3UKY 

N4UF 

WSJW 

149,030 

W4NVU 

WD8KDR 

K122 

144.51^ 

VE8ML 

W4NVU 

ISt4UF 

132.209 

W9WI 

CYINN 

W60KK 

130,475 

WB3GPR 

should  be  a  real  blast.  Well  be  looking 
forward  to  seeing  all  of  you  then. 

Pave  Ingram  K4TWJ 
Brooks  Kendall  WIJKF 


SSTV  CONTEST 
Saturday,  March  4 

Comlnued  an  p^gs  129 
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What  Are 

They  Showing 

On  SSTV? 


have  you  been  missing  sonnething? 


Dave  Ingram  K4TWJ 
Eastwood  ViUag& 
#1201  So. 
Rt>  11,  Box  499 
Birmingham  AL  35 20 J 


Durtrrg  the  first  years  of 
SSTV,  most  picture 
Lransmissions  were  comprised 
of  [ettered  information  and 


simple  sketches.  Commer- 
cially'manufactured  equip- 
ment was  not  available,  thus 
all  slow  scanners  used  home 
brew  monitors  and  scanning 
devices.  Pictures  received 
from  the  few  amateurs  using 
home  brew  SSTV  cameras 
were  often  individually  char- 
acteriied  by  blemishes 
created    from    their   TV   sta- 


tions  —   pullout  vidicons  or 

pfumbicons. 

Then  came  the  advent  of 
comm'erci  ally-manufactured 
SSTV  gear,  and  situations 
changed  immensely.  A  large 
number  of  amateurs  began 
operating  SSTV  and  acquiring 
their  first  views  of  distant 
contacts.  Technical  advance- 
ments were  extensive  during 


this  particular  period,  and 
SSTV  soon  proved  its  capa- 
bility as  a  worldwide  commu* 
njcations  tool  Many  of  these 
SSTV  advancemen  ts  have 
appeared  in  various  amateur 
publicalionSj  and  several 
more  innovations  are  pres- 
ently approaching  comple- 
tion. Next  year,  for  example, 
projected  SSTV  expansions 
will  include  full  color, 
motion,  c  o  m  p  u  t  e  r  -  repro- 
cessed, high-resolution 
pictures  with  accompanying 
audio,  and  much  more.  Prac- 
tically all  slow  scanners  will 
be  able  to  home  modify  their 
equipment  to  include  these 
features.  The  cost  will  be 
approximately  two  hundred 
dollars.  Naturally »  we  stow 
scanners  are  proud  of  such 
technical  and  operational 
accomplishments, 

As  most  of  the  published 
articles  on  slow  scan  TV  have 
been  technically  related,  the 
casual  reader  is  seldom  ex- 
posed to  the  '*opcralions/'  or 
fun,  side  of  SSTV,  This 
article  will  attempt  to  fill  that 
void  and  exemplify  how 
SSTV  is  expanding  horizons 
as  we  increase  our  knowledge 
and  share  our  personal 
interest  with  olhers.  We  hope 
you  enjoy  the  views  and  may 
soon  consider  joining  our 
ranks.  The  accompanying  pic- 
tures illustrate  a  typical  one 
or  two  evenings  SSTV 
activity  in  the  ^'1977  style," 
Keep  in  mind  thai  photo- 
graphs of  TV  pictures  usually 


Photo  J.  WSDUa 


Photo  Z  W6KZL 
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Photo  3,  N6V. 


Photo  4.  XE2/0F. 


reproduce  somewhat  dif- 
ferently than  when  originally 
viewed  because  of  variabtes 
like  camera  f-stops,  monitor 
dot  intensity,  etc.  Also,  a 
certain  amount  of  definition 
is  lost  each  time  a  picture  is 
reproduced.  These  pictures 
were  produced  four  limes  for 
this  article.  They  will  have  a 
more  authentic  stow  scan 
appearance  if  they  are  viewed 
at  arm's  length. 

Photo  1  was  received  from 
Dave  W5DUU,  an  accom- 
plished optical  surgeon,  as  he 
described  one  of  the  highly- 
specialized  eye  operations  he 
performs.  This  operation, 
which  corrects  glaucoma  or 
cataracts  of  the  eye,  consists 
of  surgfcally  opening  the  eye 
from  the  9  o'clock  to  the  2 
o'clock  posilioni  removing 
the     affected     tissue,     and 


slipping  a  corrective  lens  into 
the  eye*  The  lens  is  then 
moved  into  position  over  the 
pupil  and  iris,  and  the  eye  is 
re  sealed.  SSTV  Photo  1 
shows  such  an  eye,  with  the 
lens  in  place  and  a  dark 
pointer  indicating  where  the 
initial  Incision  to  the  eye  is 
made*  This  highly  critical  and 
delicate  operation  is  per- 
formed under  a  microscope, 
Dave  relates  that  some  of  the 
medical  concepts  of  this  oper- 
ation were  acquired  during 
World  War  It,  when  airline 
pilots  crashed  and  windshield 
particles  penetrated  their 
eyes. 

Photo  2  is  an  SSTVer's 
view  of  Glen  W6KZL  holding 
one  of  his  3J4-pound  radishes. 
In  addition  to  being  an  avid 
DXer  and  SSTVer,  Glen  also 
enjoys   growing   large  plants 


and  vegetables  in  his  two 
hydroponic  greenhouses. 
Each  greenhouse  includes  two 
9-foot  by  8-fooi  growing 
trays,  plus  complete  air-con* 
ditioning  systems.  The  trays 
are  filkd  with  fcriili/er-en- 
riched  water  and  gravel. 
Plants  thrive  on  the  specially- 
formulated  water,  while 
wrapping  therr  roots  around 
the  gravel  for  support- 
Among  the  other  homegrown 
vegetables  Glen  has  shown  on 
SSTV  arc  22-inch  cucumbers 
and  16'Ounce  tomatoes.  Yes, 
they  are  quite  edible,  and 
they  grow  year  round  in  the 
greenhouses.  Hopefully,  we'll 
soon  gel  Glen  to  show  more 
pictures  from  inside  his  green- 
houses. 

Photo  3  is  an  SSTV  scene 
of  Phobos,  the  second  moon 
of  Mars-  This  classic  picture 


was  originally  received  at  the 
Jet  Propulsion  Labs  in  Pasa- 
dena, California,  and  then  re- 
transmitted to  SSTVers 
around  the  world  by  their 
club  station  N6V  (the  regular 
club  call  is  W6V10;  N6V  was 
issued  for  this  special  event), 
J  PL's  assignment  was  the 
tracking,  data  acquisition, 
and  mission  control  of  Viking 
6.  This  picture  was  received 
at  J  PL  as  the  Viking  space- 
craft passed  within  500  miles 
of  Phobos  while  en  route  to 
Mars.  Picture  aspect  is  5.6 
miles  wide  by  5  miles  high 
^nd  represents  the  most  de- 
tailed view  ever  acquired  of 
this  small  roughly-cratcred 
moon.  The  large  crater  on  the 
left  side  of  Phobos  fs  approxf- 
mately  .8  miles  across. 
Shadows  on  Phobos  are 
highly    defined    when    com- 


Photo  5.  XE2JOE 


Phoro  7,  WIBGW. 


pared  with  shadows  on  Mars, 
due  lo  the  different  atmos- 
pheres. 

SSTVers  viewed  this  pic- 
ture and  many  similar  Mars 
pictures  before  commercial 
news  media  received  them. 
Many  limes  during  this  his- 
torical event,  SSTVers  pro- 
vided news  media  with  similar 
ringside-seat  views  of  Mars 
which  were  relayed  by  N6V. 
During  1978,  N6V  also  plans 
to  provide  SSTV  coverage  of 
the  flyby  views  of  Jupiter  and 
Saturn,  Durinj^  the  1980s, 
N6V,  or  W5VI0,  will  also 
provide  SSTV  coverage  of  the 
Jupiter  orbit  and  atmospheric 
probe  which  is  scheduled  to 
be  launched  along  with  our 
space  shuttle. 

Photo  4  was  received  from 
Sergio  XE2)0F  in  Mexico 
Oty  as  he  briefly  described 
some  of  the  unusual  sights 
near  his  area.  These  giani 
idols  are  somewhat  similar  to 


the  idols  found  on  Easter 
Island,  and  they  bear  the 
same  mysterious  legends  of 
origination*  (This  picture  was 
initiaily  photographed  with 
35mm  slide  fitm  and  shown 
during  a  hamfest  program  on 
SSTV,  A  local  photographic 
technician,  Robert  Perkins, 
later  converted  the  sfide  to  a 
photographic  print.  As  this 
picture  underwent  one  addi- 
tional processing  step,  you 
can  get  an  idea  of  the  pre- 
viously mentioned  degrada- 
tion of  reproduced  SSTV 
pictures,) 

Photo  5  is  a  street  scene 
which  was  also  received  from 
XE2J0F.  Although  tate  after- 
noon shadows  block  part  of 
our  view,  the  old  world  Mexi* 
can-type  achitecture  is  quite 
apparent  on  the  picture's  left 
side.  Among  the  other 
i  n  terestrng  pictures  which 
Sergio  has  shared  with 
SSTVers  are  the  Our  Lady  of 


Guadeloupe  Shrine,  Aitec 
Calendars,  and  the  Mexican 
Pyramids. 

Photo  6,  received  from 
Bob  N7TV,  shows  a  saguaro 
cactus  which  grows  in  the 
desert  land  sSightly  e^t  of  his 
Tucson,  Arizona,  home.  This 
cactus  grows  for  hundreds  of 
years  and  reaches  heights  of 
40  to  60  feet  (super  antenna 
support^  eh?).  The  white 
blossom  which  appears  on  the 
tips  of  this  cactus  is  the  state 
flower  of  Arizona. 

Bob  describes  the  desert  as 
being  alive  with  flowers  and 
colors  which  are  particularly 
beautiful  during  the  spring. 
The  Sonoran  Desert  and  the 
Saguaro  National  Forest,  for 
example,  are  very  popular 
tourist  attractions.  As  youVc 
seen  in  old  western  movies, 
all  the  desert  seems  lo  look 
alike  once  camping  or  hiking 
enthusiasts  lose  sight  of  civili- 
zation. Compasses  and  water 
canteens  continue  to  be  vital 
traveling  instruments  in  this 
area.  Desert  heat  can  sneak 
up  on  people  because  of  the 
low  humidity. 

Photo  7  is  an  SSTV -re- 
processed weather  satellite 
picture  which  was  received 
from  WIBGW  in  Massa- 
chusetts. Jack  acquired  this 
picture  from  our  NOAA-5 
satellite  as  it  transmitted 
cloud  cover  pictures  on  ihe 
136  MHz  band.  The  satellite 
was  passing  over  our  eastern 
seaboard  at  the  time,  and  the 
photo  shows  a  fairly  well- 
defined  east  coast  on  the 
right  side  of  the  picture,  with 
Lakes  Erie  and  Ontario  at  the 


lop  right  The  mid- U.S.  (near 
middle  of  picture)  is  covered 
by  heavy  clouds.  The  line 
through  the  center  of  the 
picture  is  due  to  satellite 
processing  of  the  picture. 

Several  other  SSTVers  are 
also  working  extensively  with 
weather  satellite  reception, 
and  their  frequent  display  of 
SSTV  pictures  is  truly  fasci- 
nating. One  of  the  most  inter- 
esting pictures  I  remember 
seeing  was  a  view  of  the 
Devirs  Triangle,  which  re- 
vealed an  actual  triangular 
shaped  formation  in  the  At- 
lantic, 

This  galley  of  pictures  il- 
lustrates some  of  the  ways  we 
are  using  and  enjoying  SSTV 
today.  Each  night's  slow  scan 
operation  continues  to  bring 
more  unique  experiences,  and 
each  day's  discussions  bring 
more  technical  advancements. 
We  SSTVers  are  having  the 
time  of  our  lives  and  would 
like  to  share  our  enjoyment 
with  others.  If  you're  tiring 
of  *'ordinary"  QSOs  and  are 

considering  a  change  of  pace 
in  amateur  radio,  we're  sure 
that  you,  too,  will  like  the 
fascinating  worid  of  SSTV, 

The  majoriiy  of  current 
SSTV  activity  centers  ±10 
kHz  of  the  following  fre- 
quencies (in  order  of 
activity):  14,230  kHz;  3845 
kHz;  28,680  kHz;  21,340 
kHz;  and  7171  kHz.  The  U.S. 
SSTV  Net  meets  each 
Saturday  at  1800  GMT  on 
14,230  kHz-  Well  be  looking 
forward  to  seeing  you  there 
and  learning  about  your  area 
and  special    interests,  also.  > 


Looking  M/est 


from  page  1$ 

It  WIS  about  3:30  that  afternoon 
when  the  news  of  the  stay  reached  tis 
here  in  the  Southland.  It  came  as  a 
phone  can  to  SCR  A  Chairman  Jim 
Hendershot  from  ARRL  South- 
western Vice-Director  Jay  Hotliday 
W6EJJ.  Jay  had  received  word  dtrect- 
jy  from  ARRL  HQ  about  this  almost 
unprecedented  FCC  action.  M  we 
were  to  soon  laarn,  thanks  to  Jay,  wa 
wer@  pqssiiniy  the  first  council  to  get 
the  news.  In  fact,  many  other  areas 
got   the  news  from   phone  calls  we 


made  to  them  looking  for  reset  ions  on 
their  part.  Most  said  that  this  was  the 
first  inkling  they  had  on  the  matte*"^ 
All  those  that  \  spoke  with  wer^ 
surprised  at  the  news,  a  iew  thought  I 
was  playing  an  early  'April  Poor' 
joke,  some  were  dismayed,  one  or  two 
were  mad,  but  the  majority  seemed 
almost  relieved. 

By  the  am  rush  hour  the  ne)tt 
morning,  word  had  spread  locally, 
thanks  to  announcements  made  on  a 
coupte  of  key  area  repeaters.  Just 
about  everyoite  knew  that  "Repeater/ 
Remote"     deregulatior)     had     been 


halted  for  the  moment.  I  expected  to 
bear  some  rather  brtter  react  lort  from 
"Joe  Kam*';  instead,  on  the  three  busy 
repeaters  I  listerked  to,  there  was  nary 
a  word  on  the  lopic.  On  one,  I  broke 
in  and  brought  up  the  topic,  but  there 
seemed  to  be  total  disinterest  among 
the  user  group  on  hand.  They  were  far 
more  concerned  about  a  tie-up  on  the 
San  Diego  Freeway  than  about  de- 
regulation of  repeaters,  I  began  to 
wonder  [f  the  only  people  who  were 
really  concerned  were  those  who 
wanted  to  put  up  a  repeater  of  their 
own.  Listening  around  for  the  next 
week  bore  this  out.  Al  least  out  iiere, 
the  only  p^sple  who  were  really  upset 
owr  the  stay  were  poieotial  repeater 
^'putteruppers/'  "Joe  Ham"  could 
hafve  cared  tes. 


As  I  write  this  on  December  4,  aM  ts 
calm.  There  is  no  word  yet  from  the 
Commi^ion  as  lo  the  outcome  of  the 
"reconsideration."  Everyone  is  specu- 
lating as  to  what  the  next  FCC  nwve 
will  be.  Daily  I  receive  at  least  a  half 
dozen  calls  from  amateurs  who  claim 
to  have  "officially''  heard  this  or  tfiat. 
The  "officially"  lisually  turns  out  to 
be  a  QSO  someplace.  I  can  only  say 
that,  in  this  one,  I  know  about  as 
much  as  you.  The  Commission  is 
silent.  They  are  waiting  to  receive 
comments  on  the  stay,  ideas  as  to 
what  you  and  I  want  them  to  6o.  If 
you  have  any  feelings  at  all,  now  is  the 
time  to  let  the  FCC  know  what  they 
are.  If  you  wait,  and  the  final  action 

Coatinued  tm  page  49 
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PORTABLE/l\/IOBILE 

•  15  channels  (12  on  dial/ 3  priority) 

•  Fully  coUapsible  antenna  or 
"rubber  duck" 


Compatible  mount  for  mobile 
operation 

Dual  power  (3  watts  high/400mw  low) 

•  Extern^  power  and  antenna  easily 
accessible  for  mobile  operation 

•  Lighted  dial  and  meter  ^iP 

•  Double-size,  iong-lastihg  internal 
batteries  with  optional  Ni-Cd  pack 
and  charger  available 

ICOM's  IC-215  is  the  FM  radio  that  puts  good  times  on  the  go.  Now  an  outstand- 
ing mobile  mount  and  quick-change  features  for  external  power,  speaker  and  anten- 
na conversions  make  moving  from  base,  to  vehicle,  to  hill  top  fast  and  easy:  and 
the  IC-215  porta ble/mobile  provides  continuous  contact  for  even  the  busiest 
FM  enthusiast. 

The  lC-215's  three  narrow  filters  provide  quality  not  usually 
found  in  portable  VHF  equipment.  With  15  channel  capacity  and 
an  MOS  FET  RF  amp  with  5  tuned  circuits  in  the  front  end,  the 
IC-215  gives  optimum  FM  portable  performance. 

You'll  be  carrying  quality,  performance  and  versatility  with  your 
IC-215  FM  portable/mobile* 

Sptciftt^HoDs:  'I  Frequency  Range:  146-148  MY\z  _  Voltas>ei  13.S  VDC  negative;  ground  fl  Size;  163mrn(h)  k  6]mm(w]i  h  {62nimfd^ 
L  Weight:  1.9  kg    ,'■.  NumLMir  uf  Cliannels'  15  totaU  12  on  nmin  swtrch,  3  pricTity  J.  Poiwcr  Output:  3,0  W  or  0.5  W  L  Microphone 
Imp^anW-  600  ohm*  D  Sputious  LcugI:  lower  than    60  dB  ^    Receiver  Sensitivity:  4  dB  below.'  1  UV  or  lower  i  J  Spurious  ResjjOnse; 
60  d  Bar  better 

AU  ICOM  radios  slgniflcBiitly  exceed  FCC  specifications  limiting  spurious  emisaians. 


Th]B  new  moblFe  mount  is 
now  ^UQiUab]^  for  your  iC- 
215.  Fast  insertion  and  le- 
movaL  Is  a  snap,  and  the 
maunt  Is  callapsable  when 
not  irt  u»c. 
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Better 


Phone  Patch 


hybrid— op  amps— the  works 


The  funciion  of  a  hybrid 
in  a  phone  patch  is  to 
connect  a  bidirectional  land 
tine  to  a  transmitter  and  re- 
ceiver white  isolating  the  re- 
ceived signal  from  the  trans- 
mitter. All  this  can  be  done 
without  any  switching  by  the 
operator. 

The  most  common  hybrid, 
a    passive    transformer    type, 


has  a  certain  amount  of  loss 
and  nut  all  that  much  attenu- 
ation of  the  received  signal  at 
the  transmitter  input.  It  is 
also  subject  to  some  phase 
shifting,  which  makes  the  at- 
tenuation over  the  full  range 
of  audio  frequencies  very  dif- 
ficult. A  typical  circuit  is 
shown  in  Rg.  1.  RX  and  CX 
are  chosen  to  null  the  receiver 


signal  at  the  transmitter 
Their  value  depends  on  line 
characteristics.  Note  the  dots 


near  the  iransformer  wind- 
ings. These  indicate  winding 
direction,  and  this  is  very 
important  for  the  proper  op- 
eration of  the  hybrid.  The 
main  disadvantage  of  the 
transformer  hybrid  is  the  rela- 
tively low  amount  of  attenu- 
ation at  the  null. 

While  looking  ai  some 
notes  on  op  amps,  it  suddenly 
struck  me  that  an  op  amp 
could  be  used  lo  make  a 
better  hybrid.  By  using  an  op 
amp  difference  amplifier  lo 
compare  the  signal  coming 
directly  from  the  receiver 
with  the  same  signal  at  the 
toll  line,  a  high  degree  of 
isolation  could  be  achieved. 
However,  a  signal  from  the 
loll  line  would  be  amplified 
only  if  some  isolation  were 
provided  between  the  receiver 
and  the  line  transformer.  This 
could  easily  be  accomplished 
by  another  op  jmp  used  as  a 
nonlnvcrtini^  line  amplilier. 

The  op  amp  difference 
amplifier  compares  the  levels 
of  the  signals  reaching  both 
the  inverting  and  nonin- 
verting  inputs  and  amplifies 
the  difference.  If  both  signals 
are  identical,  the  output  is 
zero.  See  Fig.  2  for  details. 

The   final   circuit  for   the 
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Fig.  L  Typical  transformer  hybrid. 
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Fig.  2  Difference  amplifier. 


Fig.  3.  Solid  state  hybrid.  Note:  The  resistors  me  !4  W:  the 
capacitors  are  mylar;  TI,  T2,  and  T3  are  600Q  to  600S1 
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solid  state  hybrid  is  shown  in 
Fig.  3,  To  prevent  excessive 
phasing  problems^  R5  and 
RIO  are  used  to  couple  the 
two  op  amps,  rather  than  a 
transformer.  Some  phase 
shirting  may  slit!  occur  in 
IC2.  In  order  to  compensate, 
we  introduce  CX.  RX  and  CX 
form  the  balancing  network. 
RX  is  triainly  used  to  adjust 
for  differences  in  lev^eis,  but, 
with  CXj  it  also  introduces  a 
variable  phase  shift.  To 
properly  adjust  RX  and  CX, 
we  must  go  back  and  forth 
from  one  to  the  other  until 
the  signal  from  T2  is  no 
longer  present  at  TU  A  typi- 
cal value  for  CX  is  0.002  uF, 
with  RX  near  the  ceriter  of  its 
range.  A  capacitance  sub- 
stitution box  is  almost  in- 
dispensable to  find  the  value 
of  CX.  For  proper  operation, 
phase  shifts  in  the  circuit 
must  be  held  to  a  minimum. 
No  frequency  response  shap- 
ing networks  should  be  used 
at  the  op  amps.  IT  these  are 
required,  they  should  be  in- 
cluded   outside    the    hybrid. 


Capacitors  should  be  avoided. 
C3  and  C4  are  acceptable, 
however,  as  any  small  phase 
shift  they  introduce  can  be 
corrected  for  by  CX  and  RX 
if  they  are  fairly  well 
matched. 

R7  and  R8  are  used  to 
attenuate  the  received  signal 
to  the  proper  level  at  the  roll 
line  and  are  dependent  on  the 
level  of  the  received  signal. 
R1  and  R4  set  the  gain  of  I  CI 
and  could  be  altered  for  a 
different  set  of  requirements, 
or  another  amplifier  coufd  be 
included  between  T1  and 
ICl.  The  pin  of  ICl  should 
not  be  increased,  since  this 
would  make  nulling  much 
morecriticaL 

This  particular  circuit  was 
designed  for  a  system  thait 
uses  compression  amplifiers 
after  T1  and  before  T2.  These 
insure  that  any  changes  in  the 
receiver  or  toll  line  levels  will 
not  affect  the  duplex  op- 
eration. A  simple  compressor/ 
expander  as  described  in  the 
January,  1977,  issue  of  13 
would  be  ideal.  The  levels  in 
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Flq.  4.  Power  supply. 


Fig.  3  are  typical  for  the 
circuit  shown.  The  trans- 
formers Tl  and  T2  may  not 
be  required  If  a  balanced  line 
is  not  used.  The  ins^tallation 
for  which  this  circuit  was 
built  is  a  marine  radio  land 
station  operated  by  the  Cana- 
dian Ministry  of  Transport.  It 
was  designed  for  use  in  a 
ship-to-shore  duplex  system, 
I  would  suggest  that 
printed  circuit  construction 
be  used  as  well  as  shielded 
wiring,  since  some  of  the 
audio  levels  are  as  low  as  -40 
dBm.  The  circuit  should  also 
be  in  a  shielded  enclosure  to 
further  reduce  the  possibility 
of  noise.  Power  supply  re- 
quirements are  not  too  criti- 
cal  A  simple  power  supply, 


such  as  that  shown  in  Fig.  4, 
should  be  adequate.  Good 
construction  practice  is  a 
must  to  keep  hum  and  noise 
down.  T4  should  be  posi- 
tioned to  minimize  hum. 

This  circuit  is  very  eco- 
nomical and  is  a  practical 
approach  to  building  a  good 
phone  patch.  T3  may  have  to 
be  connected  to  the  toll  line 
through  a  coupler.  Details  on 
obtaining  one  should  be  avail- 
able through  local  telephone 
offices.  This  circuit  is  very 
flexible  and  may  he  adapted 
to  different  installations  with- 
out any  great  difficulties. 

My  thanks  to  Bernard 
Cormier  and  the  staff  for 
their  help  in  proving  the  de- 
sign. ■ 


The  "ULTIMATE"  in  CW  ReceptionJ 
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ACTUAtSIZE 

aVa'  WIDE 

2  3/8"H]GH 

4  3/a''  DEEP 


COPY  ONE 


® 


$89 .  95 


[  I  n  t  rod  u  cto  ry  O  ff  er  ] 


COPY  ONE  IS  NOT  A  FILTER!  This  station  accessory  is  a  must  for  the  discriminating 
amateur  who  operates  CW,  whether  he  is  an  avid  CW  op  or  one  who  engages  in  CW 
for  proffrciencv.  The  CW  signal  is  processed  (not  filtered)  in  a  manner  which  allows 
true  ULTIMATE  STATION  REJECTION,  a  mode  which  has  been  previously 
unavailable.  The  circuitry*  is  totally  unique  (patent  pending), a  must  for  emergency 
CW  operations.  If  you  haven't  had  the  opportunity  to  operate  a  COPY  ONE,  ORDER 
YOURS  TODAY! 

COPY  ONE  CW  PROCESSOR  SPECIFICATIONS  &  FEATURES: 


lUlfimate  station  reiection  (almost  unbelievable  but  true!) 
I  Pitch  &  volume  independent  of  receiver  or  transceiver 
If  ull  quieting  (i.e.,  no  background  noise)  without  squelch 
I  COPY  ONE  is  not  a  filter,  there  js  absolutelv  no  ringing  or 
background  noise 

I  Plugs  into  transceiver  or  receiver/transmitter  combo 
without  modification 


Discfi minutes  signals  m  60  to  100  cycle  increments 

Fuir  break-in  CW  operation 

Incluiles  115  volt  AC  power  supply  or  may  be 
battery  operated 

8uilf  in  cold  practice  oscillator 

I  LED  lock-up  controls  front  panel  mounted 


ORDER  YOURS  TODAY  ! 

send  $89.95  by  check 
or  money  order  to: 

3135  North  Cole  Road   Boise,  Idaho  83704    [208]  377-1 562 


COPY  ONE 


® 


COPY  ONI  IS  A  r*>fiistered 
trade? ma ri<  -  all  qfesign,  restate h 
and  development,  patent  rights 
and  trademarks  were  developed 
by  and  for  the  labtjratories  oi 
Logitronics,  313?^  N  Cole  Rd  , 
Boi?*,  Idaho,  a37(M  ^. 
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D^ve  Ingram  K4TWJ 
Eastwood  Village  #1201  S. 
Rt.  IJ,  Box  499 
Birmingham   AL   35201 


Drake  TR-4CW  Review 


Recently,  I  was  con- 
fronted with  the  very 
pleasant  task  of  selecting  a 
new  transceiver  For  my  low- 
band  setup  at  home.  Such 
occasions  are  rather  rare  in 
my  life,  so  I  gathered  infor- 
mation on  every  available 
unit  and  went  over  it  with  a 
fine^ooth  comb,  I  wanted 
(among  other  things)  a  state- 
of-the-art  rig  with  retiability, 
service,  and  station  com- 
patibility. As  I  have  an  exten- 
sive electronics  background 
and  could  afford  any  one  of 
the  popular  transceivers,  my 
final  choice  wqs  to  be  Based 
on  what  I  considered  the  best 
all-around  rig. 


While  pondering  this  deci- 
sion, I  continued  to  enjoy  my 
ever-faithful  Drake  TR4 
transceiver  (five  years  service 
without  any  problems),  1 
kept  thinking,  also,  of  the 
ssn  tangle  men  ts  IVe  had  trying 
to  get  parts  for  my  Japanese- 
manufactured  2  meter 
handie-talkie  (service  was 
merely  a  legend). 

Then  R.  L,  Drake  Com- 
pany  announced  their 
TR4CW  transceiver,  and  I 
knew  that  my  decision  had 
been  made-  If  this  transceiver 
performed  half  as  well  as  my 
older  TR-4,  it  would  be  a 
winner.  If  I  ran  into  a  prob- 
lem that  I  couldn't  solve  in  a 


few  minutes  time^  I  could 
phone  the  service  department 
of  Drake  Company  and  get 
assistance,  t  could  purchase 
any  necessary  parts  from  a 
local  distributor.  Now  that's 
reliability!  Another  detail 
that  I  appreciated  was  being 
able  to  purchase  extra  Drake 
knobs  and  cabinets  for  my 
home  brew  linear  amplifier, 
SSTV  monitor,  and  station 
control.  This  really  added  the 
'  *  professional  matching 
touch"  to  ail  my  gear. 

The  R.  L,  Drake  TR-4CW 
runs  300  Watts  SSB  input  and 
260  Watts  CW  input  on  the 
80  through  10  meter  amateur 
bands.     A     generous     over* 


The  ft.  L  Drake  TRACW. 


coverage  on  most  bands  per- 
mits tuning  any  band  expan- 
sions   that    might   evolve    in 
1979.  The  dial  is  calibrated  in 
1   kHz  increments,  and  visual 
interpolation   to   250   Hz   or 
500  Hz  is  quite  easy.  Receiver 
sensitivity   is   better  than   .5 
uV   for  a  10  dB  signal  plus 
noise  ratio,  which  means  that 
you  can  hear  those  weak  sta- 
tions without  straining.  One 
of  the  outstanding  features  of 
the  TR-4CW  is  its  superb  age 
action  —  less  than  3  dB  varia- 
tion   for   60    dB    change    in 
input  signals.  This  means  that 
an  S2  signal  and  a  40  dB  over 
S9  signal  produce  practically 
the  same  audio  volume  from 
the  speaker  This  feature  is  a 
super  advantage   if  you  like 
working     DX,     contests,    or 
don't  tike  a  blaring  rig  when 
someone  throws  a  2  kW  signal 
on  frequency.  The  TR-4CW's 
8-pole  SSB  filter  has  the  same 
shaping  factor  and   ultimate 
rejection  as  any  8-pole  filter, 
but  less  in-circuit  loss.  It  has 
an  initial  bandpass  of  2J  kHz 
and  does  a  beautiful  job  of 
eliminating    adjacent-channel 
interference.  The  big  news  on 
the  TR4CW  is  its  500  Hz  CW 
filter.  This  filter  is  standard 
equipment  —  not  an  option  — 
and     it     really     pulls    weak 
stations    out    of    the    mud. 
Either  the  SSB  or  CW  filter 
can    be    front   panel  selected 
for  CW  use.  If  you  like  com- 
fortable operating  and  a  quiet 
but   highly  sensitive  rig,  the 
TR4CW  will  spoil  youl 

Several  front  panel  con- 
trols increase  the  rig's  flexi- 
bility by  serving  a  dual  pur- 
pose. The  transmitter  gain 
control  functions  as  an  rf 
output  level  control  on 
CW/tUne  and  as  a  mike  gam 
control  on  SSB.  The  VOX 
sensitivity  tracks  with  this 
control  during  SSB  operation, 
but  it  can  also  be  indepen- 
dently adjusted  by  a  side- 
mounted  control,  if  desired. 
In  other  words^  should  you 
decide  tq  talk  softer,  you 
merely  increase  the  trans- 
mitter gain  and  the  VQX  will 
follow  it.  The  VOX  can  be 
overridden  by  merely  keying 
the  mike's  push  to  talk.  An- 
other   side-mounted    control 


30 


«■ 


Shoestring 

Switching 

For  CW 


Efdp  Baldwin 

Box  76 

FPO  San  Francisco  CA  96657 


Thi^rc  are  quiic  a  number 
of  us  who  are  just 
getting  Into  ham  radio.  We 
don'i  have  much  money  to 
buy  some  of  the  nicer  and 
very  expensive  transceivers 
that  are  on  the  market  today. 
So  we  are  forced  to  turn  to 
the  role  of  the  modifier  and 
expert menier.  Having  become 
one  of  the  aforemen- 
tioned through  necessity,  I 
have  developed  a  working 
system  for  the  switching  of  a 
receiver  and  transmitter  for 
low  power  CW  work. 

The  circuit  is  quite  easy  to 


make  and  utilizes  a  minimum 
of  parts  and  dollars,  it  uses  a 
sundard  telephone  switching 
relay,  which  has  at  least  two 
transfer  switches.  Let  me 
explain  what  1  mean  by  trans- 
fer switches.  They  are  the 
levers  of  the  switch  that 
either  make  (close}  or  break 
(open),  depending  on  the 
operation  of  the  relay.  By 
utilizing  these  transfer 
switches  and  their  operation, 
you  can  switch  the  antenna 
inputs  between  a  transmitter 
and  a  receiver.  Thus,  a  hands- 
off  operation  is  made  using 
the  relay.  Operation  is  made 
possible  by  a  Foot  switch 
made  from  a  push-button 
SPST  switch.  This  is  mounted 
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Fig.  L  Note  1:  A  WOO  uF  capacitor  may  be  put  across  ihe 
contacts  if  arcing  occurs.  No  power  must  be  applied  from  the 
transmitter  during  switching. 


on  a  board  which  is  taid  on 
the  floor* 

Construction 

Mount  the  relay  on  a 
board  or  in  a  small  cabinet 
(one  would  be  available  at 
Radio  Shack  or  any  other 
electronics  store).  You  can 
get  the  relay  from  Radio 
Shacki  another  electronics 
store,  or  an  outlet  that  stocks 
surplus  telephone  equipment. 
This  switch  doesn*l  have  to 
have  two  transfer  switches, 
but,  if  it  does,  you  will  be 
able  to  also  have  a  switched 
ground.  Mount  your  antenna 
leads  to  the  relay  as  in  Fig.  1 , 
Also,  mount  your  transmitter 
and  receiver  to  the  relay  as  in 


Fig*  U  The  antenna  mounts 
on  the  lever  or  moving  arm  of 
the  relay.  The  transmitter 
mounts  to  the  contact,  which 
is  closed  with  the  lever  switch 
when  power  is  applied.  In 
most  relays  this  is  the  bottom 
contact.  The  receiver  mounts 
to  the  contact,  which  is 
closed  when  power  is  applied 
to  the  relay.  Also,  do  the 
same  with  the  coax  ground 
on  another  transfer  switch. 

Mount  the  switch  on  a 
board,  or  some  other  piece  of 
metal  or  plastic,  to  form  a 
pedal.  Leave  enough  slack  in 
the  wire  for  a  change  in  posi- 
tion, or  to  move  it  out  of  the 
way  when  nut  in  use.  Wire 
the  switch  in  series  to  the  coil 
of  the  relay  and  a  12  V  dc 
power  supply.  This  power 
supply  may  be  a  standard  ac 
to  dc  or  a  12  V  battery.  The 
supply  input  should  be 
mounted  on  the  board  with 
the  relay. 

That's  about  all  there  is  to 
it,  except  that  this  should 
only  be  used  with  a  low 
power  rig,  and  the  transmitter 
and  the  receiver  should  be 
kept  a  distance  away  from 
each  other,  so  there  will  be 
no  spurious  emissions  that 
the  receiver  might  pick  up.  If 
you  get  a  relay  with  three 
transfer  switches,  it  would  be 
possible  to  key  the  relay  from 
your  speaker  on  the  receiver. 
Keep  an  eye  on  the  relay 
contacts  for  charring,  the  first 
couple  of  times  you  use  this. 
It  should  work  well  with  25 
Watts  or  less  on  CW.  Total 
cost  of  this  project  should  be 
in  the  neighborhood  of 
$5.00.  ■ 
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CHOOSE  ONE  OF  THESE 
TWO  GREAT  2-METER  FM  TRANSCEIVERS 

BOTH  SYNTHESIZED  FOR  STANDARD 
AND  "ODD-BALL"  REPEATER  SPLITS! 


Model  FM«2S  Check  these  outstanding  features: 
FuHy-synthesized  Uom  144  to  146  MHz  in  5  KHz  steps. 
Bright  stx-dtgit  frequency  display  Supplied 
with  simplex,  plus  600  and  minus  600  KHz 
offsets.  Up  to  two  additional  'non-standard' 
offsets  availabie.  Clean  25  watt  iransmitten 
0.25  UV receiver  with  helical  front  end.  Modu- 
lar construction.  All  solid  slate.  Complete  with 
base  station  arxl  moljile  mounts,  hardware, 
DC  cable,  microphone  and  manuaJ. 
Introductory  priced  at  only  $359.95. 


Model  Ffil*DX   Compare  the  SF>ecfflcations  of  thfs 
unchallenged  performer:  40  watt  transmitter  output. 
Extended  frequency  coverage  from  143.5  to  148,5  MHz  to 
facilitate  MARS  and  CAP.  Supplied  with  simplex,  plus  600 
and  minus  600  KHz  offsets.  Up  to  three  additional  'non- 
standard' offsets  available.  LED  frequency  display, 
Salective,  sjngle  conversion  receiver  Rugged  extruded 
chassis  and  modular  construction  wiK  withstand  the  most 
severe  environment.  Engineered  and  buitt  m  USA.  Shipped 
with  mobile  mounting  hardware,  power  cables,  microphone 
and  manual,  Umited  timo  pricing  only  $499.00, 


Optional  accessories;   Include  base  station  power  supplies,  tone  encoders, 

antennas  and  solid  state  power  amplifiers.  Write  or 

telephone  today  for  detailed  specif ical ions . 

Count  on  C^gg  superior  service.   Clegg's  wall  staffed,  well  equipped  organization  is  always  available  to  you. 

Whether  you  need  free  product  literature,  rep+acemeni  parts,  service  or  jus!  information,  make  a  free 

Walts- line  call  from  anywhere  in  tlie  USA  (except  Pennsylvania)  at  no  cost.  Just  dial  1 -800-233-0250. 

In  Pennsylvania,  call  (717)  299-7221  collect 
Should  your  Clegg  product  ever  require  service,  you  can  expect  the  fastest  turn-around  time  in  the 

industry — typically  48  hours— almost  always  less  than  one  week. 
Direct  to  you.  Because  Clegg  considers  licensed  amateurs  a  professional  group,  you  can  purchase  directly 

from  Clegg  and  save  dealer  and  middleman  markup,  And  you  re  protected 

All  Clegg  products  are  soid  wtth  a  10-day  money-back  guarantee 

To  place  your  order,  send  check  (Visa  or  Master  Charge  accepted)  to  Clegg  Communications  Corporation,  1911  CMd 

Homestead  Lane.  Greenfield  industrial  Park  East,  Lancaster.  PA  17601. 
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For  faster  servica! 


Haiph  A.  Giffone  N2RG 
963  East  1 05  Street 
Brooidyn   NY  11236 


Relaying  For  Fun 

and 

No  Profit 


The  National  Traffic 
System  (NTS)  is  a  major 
traffic  network  composed  of 
many  building  blocks  called 
nets.  Til  rough  well-planned 
schedules  and  routing  of  traf- 
fic, NTS  can  take  traffic  from 
anywhere  to  everywhere  in  a 
matter  of  hours.  The  most 
fundamental  of  all  NTS  nets 
is  the  section  net*  Your 
traffic  handling  adventure 
begins  here. 

In  my  opinion,  if  you  can 
function  on  a  CW  net,  you 
can  function  on  a  phone  and 
RTTY  net.  Not  so  the  other 
way  around.  I  will  therefore 
put  my  first  emphasis  on  CW 
traffic  handling  and  CW  net 
procedures  and  branch  off 
later  in  the  article  to  cover  all 
facets  of  traffic  handling. 
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Amateur  Message  Form 

The  first  time  that  you 
check  into  your  section  net, 
you  will  probably  want  to 
listen  in  and  get  the  feet  of 
the  net-  Soon,  however^ 
you'll  want  to  take  part  in 
the  net's  activity.  The  first 
traffic  that  you  are  likely  to 
handle  will  be  one  of  your 
own  origination.  It  is  es- 
sential, therefore,  that  you 
know  how  to  originate  third 
party  traffic. 

* 

Fig.  \  shows  the  ARRL's 

CD  Operating  Aid  9,  which 
explains  ihe  Amateur  Message 
Form,  Every  message  that 
you  ever  send  or  receive  musl 
be  in  this  form.  To  some,  it 
seems  rather  complex;  to 
others,  it  is  just  part  of  the 


game!  Let's  break  it  down 
and  fmd  the  significance  of 
each  part. 

The  first  major  section  is 
called  the  preamble.  This  is 
specifically  for  the  benefit  of 
the  station  receiving  the  mes- 
sage (hereafter  referred  to  as 
the  relay  statfort  or  refay). 
The  preamble  is  broken  up 
into  eight  parts,  a-h.  Please 
use  Fig.  1  as  a  guide* 

a-  Message  Number  - 
Each  and  every  message  must 
have  a  number  You  begin 
with  NR  1  and  continue 
sequentially-  This  number  is 
for  filing  purposes  and 
reference  purposes  (to  be 
clearly  explained  later).  Some 
stations  begin  with  NR  I  each 
month,  some  each  year*  It's 
completely  up  to  the  opera* 


tor's  preferences, 

b.  Precedence     —     The 

precedence  is  extremely 
important.  There  are  four 
precedences:  Emergency, 
Priority,  Inquiry^  and 
Routine,  They  are  handled  in 
that  order  also*  An  emer- 
gency message  will  always  be 
handled  before  all  others.  The 
same  is  true  for  the  other 
precedences  -  the  higher  the 
precedence,  the  quicker  it 
must  be  handled.  Fig.  1  has  a 
list  of  precedences,  1  suggest 
that  you  read  it  carefully  and 
understand  it  fully.  Virtually 
every  messa^  that  you  will 
handle  will  be  a  routine  mes- 
sage unless  there  is  an  emer- 
gency. This,  however,  is 
extremely  rare.  Note:  On  CW, 
routine  is  R,  inquiry  is  Q,  and 
priority  is  P,  but  emergency  is 
always  spelled  out  com- 
pletety, 

c.  Handling  Instructions  — 

Handling  instructions  are 
optional,  that  is,  they  are  not 
essential  for  proper  handling 
of  traffic.  There  may  be, 
however,  some  special  duty 
that  the  originating  station 
requests  of  the  delivering 
station.  For  instance:  HXE 
letls  the  delivering  station  to 
originate  a  reply  for  the 
addressee.  If  you  are  very 
demanding  and  wfsh  to  com- 
bine two  or  more  instruc- 
tionSj  you  may,  HXCE  means 
to  not  only  get  a  reply,  but  to 
also  report  the  date  and  time 
of  delivery-  (Note  that  some 
handling  instructions,  like 
HXAf  rnay  be  followed  by  a 
number.)  I  suggest  that  you 
read  all  the  different  handling 
instructions,  though  it  isn't 
necessary  to  memorize  every 
single  one* 

d.  Station  of  Origin  -  The 
station  who  originally  sent 
the  message*  This  is  very 
important,  as  you  will  see 
later. 

e.  Check  —  The  check  is 
the  number  of  words  in  the 
text  of  the  message.  It  is  very 
helpful  because  it  allows  the 
relay  station  to  check  if  he 
has  received  your  message 
completely.  If  his  **word 
count'*  does  not  agree  with 
the  check,  he  is  then  alerted 


that  something  is  wrong. 

f.  Place  of  Origination  — 
This  is  quite  obvious.  It  is  not 
trivial,  however,  as  its  im- 
portance wilt  be  clear  tater. 

g.  Time  Filed  =  This  is 
optional  and  most  messages 
do  not  include  this  unless 
there  is  some  specific  time 
limit  on  the  delivery  of  the 
message  (see  HXB). 

h.  Date  -  Simply  the  date 
that  the  message  was  filed. 
Note  that  if  you  include  the 
time,  the  date  must  agree 
with  that  time:  If  the  time  is 
UTC,  it  may  be  a  different 
day  by  UTC  than  it  is  locally, 
so  be  observant! 

The  preamble  is  a  weli- 
destgned  introduction  which 
has  many  helps  for  the  relay 
and  delivering  station.  More 
references  to  thfs  later. 

The  second  part  of  the 
radiogram  is  the  address.  The 
address  should  be  as  complete 
as  one  you  would  put  on  an 


envelope.  {The  delivering  sta- 
tion may  have  to  mail  it*) 
You  should  include  the 
phone  number  if  you  have  it. 

When  the  address  is  sent,  it 
is  necessary  to  separate  each 
line  of  the  address  with  AA 
{6\dahd\dah,  not  d\dah 
d\dah).  This  is  an  absolute 
must  You  would  not  address 
an  envelope  using  only  one 
linCi  would  you?  No.  After 
the  last  line^  however,  you 
must  send  BT  instead  of  SA. 

The  third  part  of  the 
radiogram  is  called  the  text 
(of  the  message).  Remember 
that  there  is  no  punctuation 
whatever.  All  thoughts  are 
separated  by  X.  If  you  have  a 
question,  you  may  send  the 
word  QUERY  after  it,  but 
never  dididahdahdidit  (i,e,, 
"How  are  you  query  I  am 
fine  X  73"). 

The  text  begins  with  BT 
(break)  and  ends  with  BT. 
Remember  the   check?    It   is 


the  number  of  words  between 
both  WTs.  (X  and  query  are 
counted  as  words;  BTis  not*) 

The  fourth  and  last  part  of 
the  radiogram  is  the  signa- 
ture, 1 1  is  sent  after  the  last 
BT.  The  signature  is  followed 
by  AR,  If  there  is  another 
message  to  follow,  you  send 
AR  B.  If  there  Is  no  other 
message,  SR  N  is  proper. 

The  Amateur  Message 
Form  is  not  really  difficult, 
but  it  is  essential  for  proper 
traffic  handling.  It  should  be 
very  familiar  to  you  before 
continuing  on. 

Throughout  the  rest  of  the 
article  I  will  be  using  Q  sig- 
nals and  abbreviations  that 
will  be  most  unfamiliar  to 
you.  They  are  listed  in  Fig.  2, 
which  displays  the  flip  side  of 
CD  Operating  Aid  9  men- 
tioned earlier. 

When  you  feel  that  you 
are  ready  to  check  in  (QNI) 
to  your  section  net,  tune  in 
the    net's    frequency    at    net 


time  and  wait  for  the  Net 
Control  Station  (NCS)  to 
**call  up*'  the  net.  He  will  call 
up  the  net  by  sending  CQ 
followed  by  the  net's  respec- 
tive  designation.  For 
example,  the  net  designation 
for  the  New  York  City-Long 
Island  Slow  Speed  Section 
Net  is  NLS.  At  6  pm  on 
3.730  MHz,  the  NCS  for  that 
night  will  send:  "CQNLSCQ 
NLS  DE  WB2YKG  NLS  THE 
NEW  YORK  CITY  AND 
LONG  ISLAND  SLOW 
SPEED  SECTION  NET  QND 
QNZ  NLS  DE  WB2YKG  QNI 
K .  . ;".  He  will  then  listen  for 
people  trying  to  check  in.  If 
you  wish  to  check  in,  send  a 
Morse  code  character  to  the 
NCS,  and,  if  he  sends  it  back, 
you  may  then  check  in.  For 
example,  he  sends  NLS  K  and 
you  send  dididahdit.  If  he 
sends  back  diddidahdit,  that 
means  that  you  can  call  him 
and  list  your  traffic.  You 
check  in  this  way:  WB2YKG 
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F^,   h  ARRL's  CD  Operating  Aid  9,  the  Amateur  Message 
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ARRt     Mto«rfihA*4     aid    Oji  lilJia    hr     «j«wfvhf 


qiMi 
«PII 

OIK 

Sftl 
HM 
OHN 
OHll 
OHP 

UHii 
UKF 


Wisf^  HI4  fiiji  f  Fri'Un^flm ).  ■■ 

Dfwn  rnji  iini-iKJikj.  >j*-p  " 

ihiw  h  mir  **'nr''   l!-Tl 

WhAt  Jk  m!^  U^iLiI  litLEtUglbyill''^   It'^l 

h  [tl}'  CrarinH^ihin  l*etn|  |-niurrPT?i  tUlFN* 

Afif^mi  ijnublEJbr  .iHtu:^ 

.'^hj^i  I  inLfKase  tunimillEi  fiiiibur? 

bhtiiJl  I  lL^^'ecik  iiaiLimiLi^r  fuiwrrf 

^h:iEI  I  vcrwi  tmei' 

Hhnl'l  t  iirnil  ^Iuwet^ 

'ShuCI  I  ilup  lunJin^^ 

ll^if  y  iiu  ijiiytlimi  fiB  mtf 

lAitiWE-rjn  nrmlKt.^ 

Arr  yciit  nut^l 

Htwfl  I  i*IJ  •■  .v"!*"*  jUj**  lip™* 
Ulttf  n  wiU  yns  cjAI  *nan^ 

Wluj  tim>  «iu|!iiirnri.ii'  i  l-fl 
idv  Of  ■Hpub  fffdn^'' 
Ajv  ih>  '(^ilt  ■niilililcd'' 

ttl  i.|IIIU* 


tuv 


QI34 


4ji|rjm'MftM.w.  ftM»ie.\w,  ^ffowrjjrm 


mr     r»tu^t  I 


•***?! 


iTh     mtj^i'  tt 


tmftum  <A»niiM 


AA    t9<^««iian  iMt»MP  p^flm  oi  wtiMfiv  i»f  «4#ii4«m«  ^ 

AA     4]i  «ricir  luB^fl  (:»A^i  rfh*>. 

Afi      All  ttf  Farn-  lused  In  fri  lllhl}, 

*CBE  AlJdff  IPEi  lni|"=  ef  FHISM1.  lit  «hiM1l  IPii-*l*|t 

■J.Jrr>s$dl 
ADfc  i^ildrri*  iircuHd  pmn  [st  mr»af|P> 
MH      End  i»f  mtJiP.B'  (End  nf  rrenrd  ctrpyt 

AAL  EtJ>04l  wlih  "chiEclj.''  LndiLtii*  nit  lit  ARVti. 

rtunthfrffil  iMiijjfr  lit  wil.l 
M     STind  br;  W4ir. 
H        Mde*  (iiniillitr  n-'««^tJEE  ld  ralluwl. 
0K     ^f «h.;  bi-cm  nif^  bECtk'in-  {lnl«reupi  iriiiiin]iiki.iii 

en  Bw    Qbifii  tJwtk,  n[»  phanp  1 
OT      Sayvriri'Un  (brelk}  brl^Et^  tilditta  «nil  It^l; 

btiw«f  h  i^jii  itnd  iiintiuc 
C       CofTict;  TBI 
CFUConfknii.  iCtitcl  nw  on  tti1«.l 
CU.     Ckmtk 

D£    frWB:  ttaii  ii  (.Estcftdlnf  i'ihii'llflciiliniT 
FQNE  Wieni .  nJspfeime, 
In    lErrat  iB  Hindl'iii^-    TrA93isi»piMi  mfltiitut*  wtts 

lull   frWA  cOTFEClly  Mt!^t  ) 


hi.       llfiiaiini.  ttrirruLiKuu.   flplitlHit  Iwl  -irf  ptigfhMf  | 

jntiiiiii  iinrifc  iriTfiiii  tH  r^itav 

mt      ifpui.HdP  ocain.   iPilfkcuh  iM  tniEiii^r  ifnni* 
m  ff'CiujH  I' 

K  fVi  ibEid.  i»?r;  ttfply  rk^ECd     I  Inv-lilliiiH  Irt 

tnnimit  I 

rn-n^u^i  1u  faMiMV  I 
NR      NuihbuT    I M  e^uiE  rn||4.!w .  |r 
Pn  I      riTjtntilE  1 1  tM-i  ]Mi  r  dF  mtui|P  I 

H?4iHni;H    iR**ptjl  N*iti;«l^»il  I 
fL         JlofFE.  puini    I  RccEivcd.  dofliti^l  ^(?ltil  J 

SIIj       SllTH-d:  i||Lrui1uH  (Jill  ptlT  (kf  (ItUililfi'l 

wm       (Xi\.\. hiiT  I vv4  9l cdtTiraunifil Icm.  na  rr^lr 

t\)  nwik  rJ3u, 

**rA  ww*  iflei  iup£4  ID  ^i  mUl. 

WV  WtHil  bcfun  luwd  Iv  i^l  Mitl- 

.    .  Spciil  iriowtr. 

PruM«  M  I;  «  A 


f/ff.  2,  (?  signals  and  abbreviations. 
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f^L   I 


STATION  ACTIVITY  REPORT         ToscMof^ 

AmaLeur  Radio  St ation      (^  i3  ^  X.  ?^  i^    Appoinimenits?     O/CJ        Month 


.ARRL  Section 


TRAFFIC* 

Originated  .  .  jt .  , . , 

Received /.  A  . .  . 

Sent  *7 

Delivered  .  .  /  9. .  ,  , 

No.  of  Oprs,,  .  A  ,  . . 


Major  Aciivity:  (Tfc,  DX,  etc.). 


^n^f^(  C 


SCHEDULES  AND 
NET  AFFILIATIONS: 


/^LS 


i^LJpr^ 


Time  Frequency 

^   CC  g^   37 Jo 


f'Ji/^  J^i  30 


REMARKS  to  assist  SCM  with  report  (changes  in  rig,  AREC/RACES 
drill?!,  prospects  for  appointment,  oytstanding  records,  s^pccial  stunLs, 
item^  of  general  intcrcsL  etc.): 


C  TC . 


fl  €  /h  n}    ^       Signed 


•  Qrij^mated:    A  message  orif  mated  by  someone  other  tIriiL  s^LitJLi.Pir  PUfl.^- 
iit  your  station*    Rcicivgd:  Any  messafc  received  over  the  air  at  your  station.    Se-nr: 
over  the  air  from  your  station.    Be  live  red:    ^ny  message  received  at  your  statioti  and  delivered  to  some 
one  other  than  yourselL    See  Operating  an  Amateur  Radio  Station  for  further  details. 

Form  1  Printed  in  U.S-A. 

Fuhitc  Setvke  Honor  H  ttU 

THii  U^ii^j  i%  ivuUbk  to  amiteun  ii'hDK  piiblic  fovice 
duiinf  ttae  ttpotlwd  monih  quaiifks  far  40  or  more  lotat  poinU 
in  the  rune  citeiorkt  below^  Pieasc  note  the  inaxtiriuTii  pojmu 
for  each  cjiefcory, 


(i)  f2)  iS}  (4}  iS)  m  m  fsi  m 

to    to    12    12    12   20     3  5 


Cat^^^  Kty.  {\\  Ch^ckinf  intu  <^w  net»,  1  point  ca4;h;  (2> 
ClKckuig  inti>  phune/RTTY  nets,  I  poinr  cai:hM3V  NCS  lw  neti^ 
3  powils  e*t.h-  \A\  NC^  photw/ftTTY  nelt,  J  [WNni*  e«h;  U> 

patches,  I  iiOHii  etch;  (T)  triiMpE  fiFl,  1  pcunu  p^pinilr»pf 
mfffec  l&ial;  (iji  HmdltRt  einet^^nc)'  tnffk  dlrtdly  witb  a 
d^ucT  lira.  I  pDtitt  txh  mcss^^i  (9)  Scnrifif  u  nri  iBumcer 
fo[  the  entire  moiiih.  5  pemu. 


DE  WB2XXX  GE  RALPH 
QIC  BRONX  J_  AA 
RONKONKOMA  2  AA  2RN 
1  AR.  Note  how  the  traffic  is 
listed:  Place  Number  AA 
Place  Number  SS.  In  essence, 
you  are  sayings  "I  have  one 
message  for  the  Bronx,  two 
messages  for  Ronkonkomap 
and  one  message  for  the 
Second  Region  Net  (2RN).** 
Note  that  any  traffic  whose 
cfestination  is  out  of  the  sec* 
tion  is  sent  to  the  region  net. 
Any  traffic  for  within  the 
section  is  listed  by  its  destina- 
tion. This  is  because  the  net 
will  have  people  from  the 
section  to  take  your  traffic. 
(Note^  [f  you  wish  to  check 
In  but  have  no  uaffic,  send 
"QRU"  in  place  of  "QTC", 
etc.} 

The  NCS  will  continue 
calling  up  the  net  and  ac- 
cepting check-ins  throughout 
the  net  session,  so  don*i  get 
upset  if  you  don't  get  to 
check  in  the  minute  the  net 
starts, 


Fig.  3.  Station  ActMty  Report. 

When  a  station  that  can 
handle  your  traffic  checks  in, 
the  NCS  will  send  you  both 
off  frequency  (QNY), 
^'WB2XXX  (you)  WB2YYY 
(the  relay)  UP  5  BRONX  1 
US  . .  •"  This  indicates  that 
you  and  the  relay  are  to  go 
up  five  kilohertz  and  pass 
your  Bronx  traffic. 

Let's  see  what  happens  off 
frequency.  You'll  begin  by 
listening  up  five  kilohertz  be- 
cause the  relay  station  always 
calls  the  station  with  the 
traffic.  The  NCS  said  to  go  up 
five,  but  don't  just  listen  up 
five,  tune  around  and  listen, 
because  if  there  was  another 
station  up  five,  W82YYY 
would  not  just  start  calling 
you  on  top  of  him  (I  hope). 

When  contact  is  estab- 
lished, you  wilt  ask  the  relay 
station,  "QRV?"  (Are  you 
ready?)  If  he  is  ready,  he  will 
answer,  ^^QRV.'^  (1  am 
ready*}  You  will  then  send 
your  traffic- 

Ifj    while    copying    your 


traffic,  the  relay  station 
misses  a  couple  of  words  (or 
even  a  lot  of  words),  he  must 
go  through  a  process  known 
as  "getting  fills"  (to  fill  in  the 
missing  words)*  When  you  get 
a  fill  J  be  sure  to  use  the 
proper  abbreviations  given  at 
the  bottom  of  Fig,  2;  on  CW, 
speed  is  essential. 

Let's  see  how  they're  used. 
Suppose  that  this  was  what 
the  relay  station  had  copied: 
"HAPPY  X    SEE 

SOON  X  LOVE  BT 
. ,  /'  He  would  then  ask  for 
fills  in  the  following  manner: 
WA  HAPPY?.,.  WB  SOON?, 
etc.  You  would  then  send  the 
respective  fills  thai  were 
asked  for. 

When  the  relay  station  has 
copied  the  entire  message  and 
is  sure  of  every  part,  he  may 
'*QSL*'  the  message  and 
acknowledge  receipt.  Td  like 
to  say  something  very  impor* 
tant,  something  that  most 
traffic  handlers  forget.  Any 
time  that  you  receive  a  piece 


of  traffic,  it  is  your  respon- 
sibility and  obligation  to  see 
that  it  is  delivered  or  relayed 
property  and  intact.  A  good 
traffic  handler  knows  that 
every  message,  though  unim- 
portant to  him,  is  very  impor- 
tant to  its  sender  and  its 
recipient*  Therefore^  be  sure 
before  you  QSL  (even  if  you 
must  ask  for  ten  fills  and 
fifteen  confirmations).  Some 
people  think  that  the  sending 
station  might  look  down  on 
them  if  they  ask  for  many 
fills.  I  say  that  if  you  don't 
ask  for  fills^  you  are  a  poorer 
traffic  handler  because  you 
don't  care  enough  to  do  it 
right  End  of  sermon. 

When  the  relay  has  QSLed 
the  message,  the  two  of  you 
must  identify^  md  then  you 
may  return  to  the  net  fre- 
quency. Don't  disappear; 
there  may  be  other  traffic  for 
you.  Upon  your  return  to  the 
net  frequency,  you  wait  until 
a  call-up  and  then  send  the 
last  three  letters  of  your  call. 
The  NCS  will  acknowledge 
your  return  by  sending  those 
three  letters  back  to  you. 
Then  you  must  wait  for  fur- 
ther instructions.  In  the  event 
that  the  NCS  doesn't  hear 
and  acknowledge  your  return, 
it's  no  big  deal  . . .  jUst  try 
again  on  the  next  call-up. 

If  during  the  course  of  the 
net  you  have  to  say  or  ask 
something  of  the  NCS,  send 
the  last  three  letters  of  your 
call,  and  when  he  sends  them 
back,  that  means  that  you 
have  permission  to  say  your 
piece.  Ne^er  just  start  sending 
without  permission,  because 
the  NCS  is  exactly  what  his 
name  implies  —  net  control, 
in  control  of  the  net! 

After  you  have  been  on 
the  net  for  about  ten 
minutes,  if  there  is  no  traffic 
for  you,  you  will  be  excused 
from  the  net  (QNX)-  Never 
ask  to  be  excused  unless  you 
truly  cannot  stay  on  the  air. 
If,  when  you  check  in,  you 
know  that  you  can  only  be 
on  for  a  couple  of  minutes, 
tell  the  NCS:  "GE  Ralph 
QRU  ES  PSE  QNX  7 
(minutes)  AR."  He  will  then 
excuse  you  before  or  in  seven 
minutes. 
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Rrrti#«^  ir  4TaQ»i  iMi-  Dun 


C»  HI 


i  nam  MMUIT  1  UKH  ye:41 


VjEHiat  If  f- i^r^^ATIlBL  StflfTitTJ    liYllV|.p   •?!(>  ■«  \T   [ii(lll  ^.fTYCi   TH*    T^tAl    HANOLEQ     ftUOAT 

fTATTOM:   >,      .  i.!  £AOi  imnei-u  iipk,  Ttit   3n>  nil   THl.  rK£riiOU|i  MOtUH-   V  PAOM   ■.  Umi  (^T,  MM 

AHKL  AELUMMkNDED  FRtC:£l>|Mc:£S  AND  HANDUN^C  IN5T1IIJCTION4 

Afnurui    riiiuj  fjiifi    m  m    hiitihr    MiimF    |i    ^i(ik|hn    "I    >   ■"•ll-F     PlttW    l**^w   iN    l"l'»'"WI    A'H.Bt     P"ii«l1ll«H    'lir    KhlV.EDi'lifn Jii   |J|J 

l-JANF^NMIi    Ir^'^TKIK  Tl(.l^h  fTi  ii«iipiiii,-   'Hirh    « liltrM    (Vlniil^    iirjthi'     TfMir  |ir<ili>iki'*i  bir  AiirikJ    In   iiiuriM   iltf  rff>lW<H.r  Kf  4K> 

Rrriir  l^h  i»  itw<ml  cimn  uiil  -n  FArrnfrnit 

HvwHkf^  llHMVtttMIt 


iMtwJi 


P-4. 


at  uiMwiqi  I*  1^  ili^^  |i?i  ir?  ^Md>«l  'fii^  t^  ilki—  «i» 


Mil  inWI       Ml  Hi  ti^h  -HL  nuilBcJ  4imn  Vlti  W-u  rhii  dru(Hpa|<^[ 

fetaaitari  hm  m;  tm  m  Ml,  ulu  u  fiHubi  mp  ^if  viM  4A4« 


If  X.F— <  *Jhrm^  hi  '••rWhr  i   KiU  4.  wFt  ««PM  4  4*-  I 

nill   rr<i^^    4*hr>i  uiMI    ^ill   \tf   i^rifHj   II*  ihr   iTinu^  w*r 
imbh-  hrl-«T   llw    ilriiTH   n|   ^rjHin    4lU(4      Ni     ^|].'     H     llliiAI-ll 

tt.M^J.i  LL   U  itu.i    \i  miifF  ihM  iRtr  Kl  |iriiu|H  li 

>iiril,    il%T    LBti   far    iim^rtxl    |J   4tu    itb-nbrn    ►if   ■:*   br  Jn"i»Hl| 
<4K,rr*H,r  hM  Jllr    rlxHilil   lie   ItC<MII*iI,   lliut     NK  Jli^    1    [-lAJWL 

V  ii%rtl'         >iv  .    i.vi   till  f'.\'  I  MlLA^ffl^}!^   »''W|.Jt: 

Iftt   I    O*  0>i  I  ■ ,  UB'  ^ti  I  III   II  ■  »M  -riv  liiwT  iM  Irrim   U 


uiuivt  MECEixNci  MNs  (3K  Dfuvu  TYu:  Hf»MJi  iH  NtttHVJT  nKJiMMU  Fncrr 


AMI  NUMitllD  RADIOGRAMS 


inTi  ttnni  Ihta  fiH  VoTe  ttui  mpw  AHl  mti  ih  (ndl  t^CfU^  ^  ■ii-|ii  i  i-jfc  J^r— ^  Sit  I  R  Vt  t  ^\lr  {'K  4,HI,  i 
NEWrM-TOS  rilSN  H  Nf  I  rwJV.^LD  ft  *)V||tH  JCX  I«l  EMT  SIX-TH  aV£  Wk  VtjfttH  HtVtH  tlim" 
MO  H  t*MuM£  irJW  Ji>M  JTf  AHU  riA'l-NtV  SlJt  ARLNINKTV  MN£  3t  TJ  ITT  MIANA  SIL  hur  «fd,iu)(iiifi 
infidfntiiirMt  i,icwHilJt  Uptrmitmi  an    luntrm  Mctl'M  5lat»iiH  piiblLilicd  liy  AKfiL, 


TlilS 
TIflbL 


ELMt'EA 
TlflftTEIt* 

♦riPTHM 
*!ttrrEitM 


TlllXlliTt   mt 


Jim  parffvlto  aAf*^   U^'t  •^rrip 


.  a^^^  I 


ta^li 


<  wd4*  Bil  iiMii  k>  I 


Ii  uh^  r^w  ^k^ 

Phtfi*  .■d^Mr  riKT  rnnilil-iiK 

Ph^iB    iiiMltcil    PUP    11    H^q    ■»    iWMllifl    4l| 

I 

Hhjuii'     NhIiIi     AhiE     ^^yiri     rpuvm     lifi 


mm 


rm  I.  "^  TV  ttk-kw  Cnflfnuto* NiH  4*  «« r--- - 


III        AtMltltflUlH 


tiomir  f  iH 
THiirmn 


MihixpriUt 

Li^n-  Mill  tHH 

^  ^  I  u>|k  ■«  K«  k  ppv 

BAB    M^     ^^ 


luMTV 

fo«tV  "'x 
fimf  y  iiiitiifT 


«^i 


ilnntt4'    >t'i—**    ffi    btM    -anba  hit    loB^lt. 

Ifvapb^      itp^j,j  i  hily4  BHii    dn.l   «iihff   his    ^UW 
r>fK^lll|k  im    ^ilLir    iMllllil^  difiil    btfl    «tjl|lpl 

Im  mat^y-  niii#+  in  i^img 

'l~UTi)|tj;*lalHin.l    iiH     Lh^    □»-    tt"H\       ItHV 
i  lll*4  411   *^ 


•I'uTiatj;*!* 
f«l.lllwi    JLIiri 


rwT*  rm-v 


Fig,  4,  ARRL  Form  CD-3,  with  ARL  numbered  texts. 


1 


taup  Hwrt,  ^Vl^JJ  M.  C^4im^nHualia«<  U*m^fi^ 


ttlTV  THnrJ, 
(El  TV  fi.H-i 

Fimf  14H 
H¥Tr  Wi-ki 

HTT¥ 

snrrr  tiM> 

SIXTY  T^miLl: 
iiXTX  MviN 
SEVR  MTV 


U*w   >i>h>f  1^4  J  ThdAkmiMi   Llay  ryll  iJ 


nn  rhit  Cjiiiit  Il«|i 
tt<«i  *iibi  |M  «  ii*rF  pihiMim  imirRi^. 
I4«v>    iiM    hMid    Inmi    yau   In   ■>!■»    lliHt. 
ilqav   Hfrii   w   Anfe#v   by  aitmiiui   itdiui 
lN*Wlch   iMl   Hi»taBi  iblnvt-D^  4  h*  avMllV' 
H^'h^ni  f«iii  w'>4  mir*  i^  hri  thw  ^-'"^r 


¥L 


if  Mr. 


^vE!»1V  Eto.lfT  TlsH*M*lM|ii  wvnt  «l  l 

ECKTV  Til*  *!  kHL»lii)lj|fi    PTCfipt  ■■I    imiH    mtiM' 

t^CMTV    (;rSfe.  PHUK    llllHI>A  lillir    r«rtl|3l    |^    1I4       nBUl 

br  lElliim  Pru4|i4f  run 
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When  you  are  on  the  nets, 
use  your  common  sense  and 
try  not  to  tie  up  the  net. 
Send  only  when  absolutely 
necessary*  Do  not  repeat 
things  unless  you  are  re- 
quested. Try  to  say  as  much 
as  possible  with  as  (ittic 
sending  as  possible* 

Phone  and  RTTY  Nets 

The  procedures  on  phone 
and  RTTY  traffic  nets  are 
virtually  the  same  as  outlined 
above.  On  phone,  one  must 
be  sure  to  "say  it  with 
words''  instead  of  the  abbre- 
viations that  accompany  CW 
traffic  handling.  Also,  most 
of  ihe  traffic  on  the  phone 
net  is  passed  on  frequency 
rather  than  off  frequency. 
For  our  purposes,  that  is  all 
that  you  need  to  know.  For  a 
more  involved  explanation  of 
phone  and  RTTY  traffic 
handling,  read  the  ARRL 
Operating  Manual, 

That  wraps  it  up  for  the 
actual  net  operation.  You 
now  know  enough  to  ONI^ 
ONY,  OSP,  and  ONX.Thisis 
enough  in  itself,  but  there  are 
other  things  that  you  should 
know,  the  helpful  hints  that 


develop 
handler 


a    top-notch    traffic 


Originating     and     Delivering 
Traffic 

To  gain  experience,  you 
should  try  to  handle  as  much 
traffic  as  possible.  The  bulk 
of  your  initial  messages  will 
be  those  of  your  own  origina- 
tion.  Since  you  already  know 
the  form  of  the  message,  now 
you  must  find  the  message! 
Neighbors,  friends,  relatives, 
and  even  yourself  are  good 
sources  for  traffic.  One  thing 
to  remember  is  that  the  mes- 
sage may  not  be  in  any  code] 
it  must  be  in  plain  language 
(English,  Spanish,  etc).  You 
are  not  permitted  to  send 
"commercial  messages'*  (i.e., 
messages  concerning  business 
transactions,  etc). 

When  you  deliver  a  mesr 
sage^     the     usual     procedure 


is  to  read  it  over  the  phone  to 
its  recipient,  [f  there  is  no 
phone  number,  however,  you 
might  mail  the  message.  It  is  a 
common  courtesy  for  the 
delivering  station  to  explain 
how  the  message  got  there 
and  offer  to  send  a  reply. 
You  might  want  to  leave  your 
phone  number  so  that  the 
party  might  be  a  future 
source  of  originations.  This 
kind  of  thing  pleases  people 
and  gives  them  a  very  nice 
impression  of  amateur  radio. 

Service  Messages 

A  service  message  is  a 
message  from  one  ham  to 
another  concerning  a  piece  of 
traffic.  It  is  used  mainly  to 
inform  the  originating  station 
as  to  the  whereabouts  of  his 
traffic.  Perhaps  you  were  un- 
able to  deliver  a  message.  You 
would     then     service     the 


originating  station:  NR  12  R 
WB2XXX  16  BROOKLYN 
NY  JULY  12  WB2NNN  A  A 
SARATOGA  NY  BT 
REFference)  UR  NR  42  R 
UNDELIVERABLE  X 
WRONG  ADDRESS  AND 
PHONE  X  PSE  ADVISE  X  73 
BTJOE  WB2XXX  AR. 

Remember  that  I  men- 
tioned the  importance  of  the 
place  and  station  of  origin,  as 
well  as  the  message  number? 
This  is  where  it  comes  in  — 
when  you  must  service  the 
originating  station.  This 
would  be  done  with  a  service 
message,  in  the  manner  pre- 
viously outlined. 

Counting  Traffic 

Each  message  is  counted  as 
a  certain  number  of  points. 
These  points  are  to  be  totaled 
and  sent  to  the  Section  Conrv 
munications   Manager   (SCM) 


NR  13  R  HXE  WB2XXX  ARL  5  BROOKLYN  NY  JULY  13 

JOHtSJBRAZZLE  ^U 

17  NOR  THEN  DDR  Sff 

SHAN TYT OWN  CO  1Q008  5JC 

FONE  758  6274  BT  ARL  FIFTY  X  ARL  SEVEN  IT  JOAN  AND  HAftRY  5ff 


Fig.  5.  Message  using  an  A  RL  text 
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each  month,  in  what  is  known 
as  a  Station  ActMiy  Report 
(Fig.  3).  It  is  therefore  essei^ 
tial  that  you  know  how  to 
count  your  traffic.  Each  mes- 
sage sent  from  your  station 
counts  as  one  sent  point 
Each  one  received  counts  as  a 
received  point.  Each  one 
originated  for  a  third  party 
(someone  other  than  your* 
self)  counts  as  one  originated 
point.  Each  message  delivered 
to  a  third  party  counts  as  one 
delivered  point  This  is 
trickier  than  it  seems.  For 
example,  a  message  originated 
for  your  neighbor  counts  for 
two  points:  one  originated 
and  one  sent  A  message 
delivered  to  your  neighbor 
counts  as  one  received  and 
one  delivered,  thus  two 
points.  A  semce  message 
received  by  you  counts  only 
as  one  received  and  not  as  a 
delivery,  since  it  is  for  your- 
self and  not  for  a  third  party. 
If  you  send  a  service  message^ 
you  do  not  get  an  origination 
point  for  the  same  reason  -  it 
is  not  being  originated  for  a 


third  party.  Thus,  you  would 
only  receive  one  sent  point. 

As  1  mentioned  before,  it 
is  suggested  that  you  send  a 
station  activities  report  to 
your  SCM.  To  find  out  who 
your  SCM  is,  look  on  page  8 
of  any  current  QST  or  write 
to  the  ARRL.  In  this  report, 
you  send  your  traffic  totals  as 
well  as  some  other  trivia  that 
you  might  want  to  add*  The 
SCM  has  to  write  a  Section 
Activity  Report  each  month 
and  these  items  are  usually 
included. 

If  you  have  more  than  500 
traffic  points  in  any  monthj 
you  qualify  for  the  Brass 
Pounders  League  (BPL),  a 
coveted  traffic  award  given 
by  the  ARRL,  You  may  also 
qualify  by  having  100  origina- 
tions plus  deliveries.  If  you 
make  BPL  three  times,  you 
qualify  for  the  beautiful  BPL 
medallion. 

It  is  required  by  the  FCC 
that  alt  third  party  traffic  be 
logged.  That  means  that  you 
must  keep  every  message  that 
you  send  or  receive  at  your 


station  for  a  period  of  one 
year,  I  find  that  the  easiest 
way  to  log  is  to  use  a  loose- 
leaf  notebook.  Fold  one  page 
into  four  columns  -  ORIG 
SENT  RCVD  DLVD  -  and  as 
you  pass  traffic  each  day, 
stroke  each  point  into  its 
respective  column  (I  use  a 
different  line  for  each  day),  I 
also  keep  all  the  messages 
that  I  send  in  this  loose-leaf. 
At  the  end  of  the  month,  I 
add  up  each  column,  and  that 
gives  me  the  totals.  Then  I 
remove  all  the  traffic  of  that 
month,  roll  it  up^  put  a 
rubber  band  around  it,  and 
hold  it  for  a  year.  At  the  end 
of  one  year  you  may  chuck  it 
rn  the  wastebasket. 

ARL  Texts 

Fig.  4  displays  ARRL 
Form  CD-3,  which  contains  a 
list  of  the  ARL  numbered 
texts.  These  are  the  most 
common  messages  sent  via 
NTSj  and  it  saves  lots  of  time 
and  effort  if  you  use  them. 
There  are  some  things  to  be 
remembered     when     using 


them:  (1)  the  letters  ARL 
must  be  inserted  before  the 
check.  (2)  The  ARL  numbers 
must  be  spelled  out.  Fig.  5  Is 
an  example  of  a  message 
using  an  ARL  text. 

Conclusion 

This  is  traffic  handling.  Al- 
though there  might  seem  to 
be  a  lot  to  remember,  the 
more  traffic  that  you  pass, 
the  easier  it  becomes.  Don't 
be  timid,  either;  check  into  a 
net  and  start  handling  traffic- 
People  will  be  glad  to  help 
you  out  and  clear  up  any 
problems  that  you  might 
have,  If  you're  not  profjcieni 
at  CW,  try  a  slow  speed  CW 
net.  It's  sure  to  bring  up  your 
code  speed.  You  might  also 
try  a  phone  net.  Those  who 
have  RTTY  setups  might  look 
for  a  RTTV  net  in  their  area* 
And,  of  course,  for  the  brass 
pounders  who  can  zip  out 
15-20  wpm  code,  there's  the 
"fast  speed"  net, 

NTS  has  something  for 
everyone.  Hope  to  CU  all  on 
NTS!  ■ 


April  28,  29,  30. 
At  Hara  Arena, 
Dayton,  Ohio 

This  year's  Dayton  Hamvention 
promises  to  be  the  biggest  and  best  yet! 


Start  with  more  exhibit  and  flea  market 
space  than  before.  Then;  •  informative 
pro-ams  •  new  products  •  technical 
sessions  •  ARRl  and  FCC  fonims  • 
special  and  group  meetings  •  ladies' 
programs  •  transmitter  hunts  •  total 
value  of  prizes  e?iieeds  $15,00(). 

Top  it  all  off  uith  the  Grand  Banquet. 
Saturday  evening  April  29. 


If  you  have  registerf^d  within  the  last 
3  years  you  wilt  re<:eive  a  program  and 
information  brochure  in  March, 

Admission  $3  in  advance.  $4  at  the  dcx>r. 
Saturday  night  banquet  $8  per  person. 
Rea  Market  space  $5  to  $8  per  space 
depending  on  number  of  spaces.  At  drK>r 
only.  Make  check  payable  to:  Dayton 
Hamvention.  P.O.  Box  44,  Dayton. 
Ohio454ni. 

For  special  hotel/mote!  rates  and 
reservations  information  write  to  above 
address.  Inquiries:  call  5Ki-854-4126, 

See  you  at  the  world's 
largest  Ham  Convention! 


3fi 


ALUMA 
TOWERS 

VERO  BEACH.  FLORIDA  32960 

MFG'S  OF 
ALUMINUM  TOWERS 


*  TELESCOPING 

(Crank  Up  J 

*  WALL  MOUKTED 

*  TILT-OVER 

*  GUYEO  MODELS 

(to  100  Ft.> 


Ham  Communicat^orts 


HIGH  QUALITY  —  LOW  PRICES 


HADE  m  L01^^ 

LASniflG 

NORUST 

AlUMfNUU! 

McCLARAN^LES  TAKES  m 

ANVTHJNG  ON  TRADE  FOR  NEW 

ALUMA  TOWERS. 

MEED:  Scanners,  CB.  2  Meter  Manne. 

Antiques*  Coins » 

Ham  Gemf.  a  47 

We  accept  Master  Charge  ft  V*^^  ^l"^*s 


rOR  SALES  «  TRADES  CONTACT 

R.D.  McCLARAN  SALES 
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OUR     NEW     BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

pBr  CIRCUIT^ 

,  ,  .  provides  superior  perfor 
mance,  especially  at  close 
frequency  spacing. 

Models  available  for  atl  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS 


WACOM  PRODUCTS,  INC 

Box  7307 

Waco  Texas  76710 

817/776-4444 
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MODEL 
CTR-2A 


500  MHz 
&  1  GHz 


FBIOWNCT  COWflti 


■^0  0.3  7  8  we 


1  us  to 
1  sec- 


iiie«MHiiCi 


10  mv@ 
150  MHz 


Tti«  Nbw  ModftI  CTR-2A  S«"--flf  CounTfln  are  dwlflned  and  built  to  th»  hlghiit  itandardi 
to  fulfil t  t*ie  n9«ds  of  commarclat  communtcat^oni,  engineering  l»bs  and  lerioui  exporU 
mentors*  With  an  sccuracv  Of  +  .00005%  (oven  option)  the  CTR-2A  can  handle  ttie  mon 
critlcel  meeiu^enrienti  and  It  about  halt  ttie  coit  of  other  commercial  counteri. 

H  vou  r\ee6  a  reliable  counter  at  an  affordable  price,  the  CTR    2A  n  the  answer. 

•  Period  Measurement  (Optional) 


•  BuHt-in  Pre-Amp  10  mv  @  150  MHz 

•  8  Otgit  .3**  LED  Display 

•  High  Stabthty  TCXO  Tsme  Base 

•  euMt-in  VHF-UHF  Pfescaler 

•  Automatic  Dp  Placement 

•  TCXO  Std.  i  2  ppm 

§00  MHz  Kit  CTR  2A  BOOK  .   . 

500  MMi  Afiembled  CTR  2 A  500 A 
IGMi  IC^t  CTR-2A  1000K      ■    - 

IGHf  Assembled  CTR  2 A- 1000 A 

OPTIONS  ,  .  *  * 
02}  Oven  Cryvtal 
03}    43*-  LED 
0*l  12  V-OC 


•  Input  Diode  Protected 

•  12V-DC  Operation  {Optional) 

•  Oven  Controlled  Crystal  (Optional) 
±  =5  ppm 

•  Selectible  Gate  Times  -  J  &  1  sec. 


S249  95 
349  96 

•mJ    bJ#    bJ        -maF   iJ 

S49  95 


S4g  95 

05 MO  Mc.  Time  Base 

S    5  OO 

1 0  00 

061  Period 

15  00 

10  00 

07}  Handle 

10OO 

mm^ 
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PROBES 

Hi  Z 
SI  5.00 


Low  Pass 
815.00 
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DAVIS  ELECTRONICS  63fi  Sheridan  Dr.,  Tonawanda,  NY.  14150  716/874^5848 


/VMDISON  BIG 
SIGNM  BUYS 

OMNI-J  2-iTieter  mobile  or 
portable  antenna,  2/8"  thread,  5-clB  gam 
(1.5-dB  gain  over  conventionat  S/S-wave 
mobile  whip  antenna).  S29,95;  450  MHz 
S27.95.  Guaranteed  result. 
PR  EM  AX  4  ft,  ground  rod  +  clamp  S4,50 
MIDLAND     23^136    dual     n«ter    reads 
SWR  and  relative  power.  Handles  1  kW 
from  3-1^  MHt.    ................  S21.95 

YAESU  FT  301  +  Ft>301  AC  Supply 

..„ .....*-„ $750.00 

YAESU   FT  3010  +  FP301   AC  Supply 

, .,.., S9:^.oo 

HY  GAIN   ISAVT/Wa  +  100  feet  RGB 

C03K,..., -.,. SI  00.00 

HY  GAIN  1SV  vertical  SI 9.95 

Model  214  2m  Yagi  S21-50 

HY-Gajn  208  2m  Yagi  $15.95 

VHF    SPECIALS:    Kenwood    TS    700S 

List  ..  .S679 . Call  for  qyote 

KLMt    Antennas.      Linears,     Accessories 

All  In  Stock 

FREE   balun  w/2  n)eter  base  an- 

tenn3. 
JANEL  PREAMPS:    In  Stock.  Technical 
Books    (ARfiL,  Sams,  Tab,  RCA,  TX, 
etc  1 
HAM  X  ROTOR  (New  Mode!)  Turns  28 

sq,   ft.  of  antenna  List S32S  Order 

Now Your  Price-  $240.00 

CDEHAM3  $129.00 

BIRD  43  WATTMETERS  plus  slugs  in 

stock. 

SWAN  METERS:   WM  6200  VHF  Watt 

meter  S49.95;  SWB  3  Mobile  S9. 95 

TELEX  HEADSETS:  In  Slock 

CETRON572B ..S24.95ea. 

RAYTHEON  SUA 

Sealed  Cartons -  $iaOO/pair 

ADEL  nibbling  tool,  S6.45;  punch  $3.50 
CABLE  5/32",  S^strand,  soft^rawn  guy 
cable.  For  mast  or  tight  tower,  3^  foot. 
BELDEN  COAX  CABLE:  8237  RGB 
19^  ft.  8214  RG8  foam  23^  ft.,  8448 
S-wire  rotor  cable  14i  ft,,  8210  72  ohm 
kw  twinlead  $19/100  ft.,  8235  300  ohm 
kw  twinlead  $12/100  ft.,  Amphenol 
silver-plate  PL  259  59rfe3.  UG175  adapt- 
er 19<,  PL-258  dbt  female  Si. 00. 
NYLON  CORD  5000  ft,  +  per  roll 
$15.00 
BELDEN  14  gauge  copper  stranded  arh 

tenna  w ire ,. S5.00/1 00  ft, 

BELDEN  9888  Double  Shield  RGB 
Foam  direct  bury  -  100%  braid  39^/ft. 
22  gauge  plastic  covered  ant.  wire  for 
long  wire,  radials--... $3.50/1 000  ft, 

KESTER  SOLDER  1  lb.  60/40,  .062 

$6.50 

Leader   —   Amateur  Test   Equip*  —  10% 

off  list. 

Mallory  2.5A/100QPIV  epoxy  diode  IBi 

ea.  ,001  MFD20KVCAP $195 

CALL  FOR  QUOTES  ON: 
Yaesu  FT301D.  FT301,  Denwood 
TS520S,  TS820S.  TS600A,  TR7400A. 
TR750O.  FT227B  &  ETO-ALPHA.  All  in 
sealed  cartons.  Call  for  quotes  on  items 
not  listed. 

CALL  FOR  FAST  QUOTE,  OR  WRITE 
AND  INCLUDE  TELEPHONE  NUM- 
BER. IF  WE  HAVE  YOUR  BARGAIN, 
WE'LL  CALL  YOU  PREPAID. 
TERMS:  All  pfkces  FOB  Houston.  Prices 
subject  to  change  without  notice^  All 
Items  Guaranteed^  Some  items  subject  to 
prior  sale.  Send  letterhead  for  Amateur 
dealers  price  lisL  Texas  residents  add  5% 
tax.  Please  ^d  postage  estimate,  excess 
refunded.      _ .—  .-^  _  * 


yWIDISON 

ELtCTRUN  IC^  >LPFLY.  INC. 

1508  MeKAiie>  •  Howton  TX  T7t»2 

(713)  65&026a  •  hhm  (713)  4^7-5683 
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Tjttj  Ahrens  WA5VQK/5 
2200  Sorrel  Treet  Ct. 
Auatin  TX  78744 


Build  A  3V2  Digit  DVM 


replaces  old  meters! 


COMMON 
CATHODE 
5)*FND  rO 


m 


Fig.  L  For  discrete  LEDSf  paraffel  all  segments^  but  connect  only  segments  B  and  C  to  MSD  fj). 
When  using  5  display  units,  tie  the  cathode  of  MSD  and  the  minus  display  unit  together.  For  2 
V  full  scale:  R1  =  470k  a,  Vref  =  2  V.  For  200  m V  fuit scale.  RJ  =  27k  n,  Vref  =  200mV. 


For  many  months  now,  I 
have  been  looking  for 
something  to  update  my 
Simpson  260,  as  it  is  on  its 
last  le^.  The  price  of  a  new 
meter  scared  me  away,  as  I 
am  a  penny-pincher  at  heart, 
and  the  price  of  the  portable 
digital  voltmeter  that  I  had 
my  eye  on  is  enough  to  make 
me  appreciate  the  old  260, 

About  a  week  ago,  !  was 
introduced  to  one  of 
Motorola's  new  CMOS  de- 
vices -  the  MCI 4433-  This 
little  jewel  is  an  analog-to- 
digjtal  converter  with  a  multi- 
plexed 3/2  digit  display  which 
can  be  set  up  for  either  a  200 
mV  or  2  V  full  scale  reading. 
The  MCI  4433  is  a  high  per- 
formance, low  power  3/2  digit 
A/D  converter  combining 
both  linear  CMOS  and  digital 
CMOS  circuits  on  a  single 
monolithic  IC.  It  is  designed 
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fTg.  3,  Positive  voltage  to  negative  suppfy. 


Fig,  2,    This  circuit  is  not  recommended  for  use  witfi  LED 
displays. 


to  minimize  the  use  of  exter- 
nal components,  and  with 
two  external  resistors  and 
two  externa!  capacitors^  the 
system  forms  a  dual  slope 
A/D  converter  with  auto- 
matic zero  correction  and 
automatic  polarity  selection. 
For  ease  of  use  with  batteries, 
the  MCI  4433  may  operate 
over  a  wide  range  of  power 
supply  voltages. 

OK,  so  now  1  have  one  of 
these  things  in  my  hot  little 
hand.  What  do  I  do  with  it? 
Wei  I J  first  I  make  sure  that  it 
is  on  its  own  little  piece  of 
conductive  foam,  and  don*t 
take  it  off  until  1  am  ready  to 
put  it  on  the  circuit/ 
perf board.  I  always  use  a 
socket  with  these  things,  as 
after  I  unsolder  all  of  the  24 
pins,  ril  probably  see  that  I 
forgot  to  hook  up  the  power 
supply!  Enough  said. 

This  project  is  realty  a 
"bare  bones"  layout  with  a 
minimum  amount  of  func- 
tions, but  all  that  is  required 
to  upgrade  to  a  full  function 


DVM  is  a  few  more  resistors 
and  switches.  Since  the 
MCI  4433  requires  both  a 
positive  and  a  negative  sup- 
ply, it  necessitates  either  the 
use  of  two  batteries,  or  some 
other  way  to  generate  a  nega- 
tive voltage  from  a  positive 
source.  This  is  really  quite 
easy  J  and  there  are  a  couple 
of  different  methods  to  ob- 
tain it.  One  easy  way  to  get  it 
is  by  the  method  shown  in 
Fig.  2.  In  this  example,  a  nine 
volt  supply  can  be  used,  with 
3  V  between  V^g  and  Veei 
leaving  6  V  for  Vjd  to  V^g. 
This  system  leaves  a  com- 
fortable margin  for  battery 
degeneration  (end  of  life). 
Note  that  due  to  the  current 
requirements  of  the  LEDs, 
this  method  is  recommended 
for  use  only  with  LCDs- 
An other  method  is  shown  in 
Fig,  3*  This  method  uses  the 
old  reliable  NE555.  Since  this 
thing  generates  a  square  wave^ 
why  not  use  only  the  negative 
cycle?  Very  good,  Watson,  a 
splendid  idea!  Looking  at  the 


circuit,  we  see  that  the  555  is 
connected  in  a  regular  oscilla- 
tor fashion.  The  output,  pin 
3,  is  fed  through  a  capacitor 
to  the  junction  of  two  diodes. 
D1  aliows  the  negative  cycle 
to  pass  through  it^  and  D2 
allows  the  positive  cycle  to  go 
through  it  to  ground.  After 
filtering,  this  negative  wave  is 
amazingly  transformed  Into 
dc! 

An  idea  for  saving  money 
is  to  use  potentiometers  in 
the  area  of  precision  resistors 
on  the  input  circuitry.  Sure^ 
precision  resistors  would  be 
the  way  to  go,  but  as  long  as 
we  are  being  cheap  about  this 
thing,  let's  go  all  the  way. 
There  are  definite  values  of 
resistors  required  for  proper 
operation  of  the  input  cir- 
cuitry, but  instead  of  trying 
to  find  the  closest  thing  in 
your  junk  box  and  hoping 
for  the  best,  we  will  start 
with  a  value  less  than  what  is 
required  and  supplement  it 
with  a  miniature  ten  turn  pot, 
which  on  the  surplus  market 
is  relatively  inexpensive.  That 
way  J  you  will  have  an  even 
more  precise  resistor  com- 
bination than  you  could  get 


by  ordering  it. 

Although  !  made  my  DVM 
on  a  printed  circuit  board,  a 
perfboard  with  sockets  will 
do  just  fint^j  as  parts  layout  is 
not  really  criticat.  One  pre- 
caution, though:  Try  to  keep 
wires  away  from  the  clock 
resistor  and  wave- forming  cir- 
cuits. Now^  the  first  time  I 
tried  the  circuit,  it  didn't 
work.  Very  understandablej 
as  Murphy  makes  his  per- 
manent home  of  record  on 
my  workbench.  Well,  after 
many  hours  and  wonderings 
as  to  the  state  of  my  sanity,  I 
came  to  the  conclusion  that  I 
was  doing  something  wrong. 
What  an  understatement! 
This  is  where  I  found  that^ 
unlike  with  TTL  devices,  one 
cannot  leave  unconnected 
leads  unconnected.  Due  to 
the  extremely  high  imped- 
ance of  these  CMOS  devices, 
you  must  tie  the  unused  leads 
to  a  high  or  to  a  low.  Look  at 
the  truth  tables  for  this.  This 
circuit  can  be  used  with  LEDs 
or  LCDs  with  some  changes, 
but  in  the  interest  of  the  local 
economy  (my  wallet),  I 
decided  to  go  with  the  popu- 
lar FND-70  common  cathode 
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f/c?,  5.    Voltage  chart.   Total  power  requiremenis  are  approxi- 
niQtely  60-  70  tnA . 


Fig.  4,  Another  method  of  obtaining  a  negative  supply  from  a 
posittve  supply.  When  only  -hS  wits  is  available,  a  negative 
supply  voltage  can  be  genera  fed  with  th/s  circuit.  Two 
inverters  from  CMOS  hex  inverter  are  used  as  an  oscillator^ 
with  the  remaining  Inverters  used  as  buffers  for  higher  current 
output.  7 his  square  wave  output  from  the  oscillator  is 
level-translated  into  a  negative -going  signaL  This  signal  is 
rectified  and  fi tiered.  A  voltage  of  -tS  V  will  result  in  0-4.3  V 
output. 


LEDs. 

More  about  printed  circuit 
boards.  Double-sided  PC 
boards  with  plated-through 
holes  are  available,  and  the 
price  will  be  in  the  vicinity  of 
4  to  6  dollars  (it  hasn't  been 
decided  yet).  This  board  has 
provision  for  a  few  more  frills 
than  the  article  described, 
and  the  price  of  a  kit  using 
that   board  sells  for   $39.95. 


Write  for  details  to 
Dactron,  Inc,  12609  Black- 
foot  Trail,  Round  Rock  TX 
78664. 

Calibration:  The  first  thing 
to  do  in  the  way  of  calibra- 
tion is  to  set  the  200  mV 
reference  voltage  (or  2  volts, 
depending  on  which  option 
you  take).  Do  this  with  any 
accurate  meter  or  another 
DVM^  as  the  accuracy  of  the 


DVM  depends  upon  this 
setting.  Next,  with  an  ohm- 
meter,  set  the  value  of  your 
resistor  strings  to  egual  the 
required  resistance,  e.g.,  5 
megohms  with  a  5  meg  pot 
for  the  required  9  megohms. 
Do  this  with  all  the  resistors. 
When  you  have  adjusted  these 
to  their  approximate  value, 
insert  them  into  the  circuit. 
Now  you  can  fine  tune  the 
pots  to  the  exaet  value.  Note 
that  when  you  adjust  one 
pot,  it  will  affect  the  values 
of  the  other  ranges.  This  may 
take  a  while,  but  when  it  is 
complete,  you  will  have  a 
very  accurate  voltmeter. 

Operation:  This  is  the 
easiest  of  all.  All  that  is  re- 
quired is  that  you  feed  it  the 


voltage  commensurate  with 
the  range  it  is  in*  While  other 
common  voltmeters  can  take 
a  few  "prangs"  with  th^, 
meter  movement,  do  not  try 
to  measure  150  volts  with  the 
switch  in  the  2  volt  range,  for 
if  you  do^  you  wilt  find  your- 
self  ordering  another 
MCH433. 

Well,  that  about  wraps  it 
up.  Other  plans  which  are  in 
the  mili  are  an  autofanging, 
full  function  DVM,  and  the 
incorporation  of  LCDs  for  a 
micropower  VOM. 

My  thanks  go  out  to  joe 
Magee  WA5ACA  for  his  tech- 
nical expertise  and  moral 
support,  and  Bert  Mau 
WB5UBR  for  his  excellent 
photographic  work,  ■ 


AMSAT 


AMATEUR  RADIO  CLUBS  OF  THE 
JPL  AND  HUGHES  AmCRAFT 
COIVIPAMY  TEST  FLY  AMSAT 
AO-D  MODE  J  (JAMSAT} 
TRANSPONDER  OVER  SOUTHERN 
CALIFORNIA 
For  an  hour  and  a  half,  Booth 
Hartley  M68H  piloted  his  Beechcrafl 
Bonanza  over  Southern  Calif ornsa  on 
November  5  carrying  a  prototype 
model  of  the  AO-D  Mode  J  tmn- 
sponder.  Booth  is  a  member  of  the  JPL 
Amateur  Radio  Club.  Maurice  Piroum- 
ian  WA60PB,  a  member  of  the 
Hughes  Aircraft  Company  Amateur 
Radio  Ctub,  also  aboard  Booth's 
plane,  operated  an  Echo  It  432/435 
MHz  KLM  transceiver  to  monitor  the 
output  of  the  Mode  J  transponder. 
The  flight  wa?  in  preparation  for  the 
full-scale  all-day  test  flight  to  be  held 
on  December  3>  1977.  The  December 
3  flight  was  to  have  covered  all  of  the 
state  of  California,  starting  from  Van 
Nuys  Airport  early  in  the  morning.  It 
was  to  go  on  to  San  Diego,  then  north 
to  Palo  Alto  where  the  fliers  were  to 
stop  for  luncheon  and  refueling.  After 
lunch  they  were  to  continue  to  Sacra- 
mento and  then  return  south  through 
the  inland  valleys  to  Van  Nuys  Air- 
port. 

Just  before  the  flight  on  November 
5,  tests  were  made  on  the  ground  with 
Skip  Reymann  W6PAJ  (JPLARC)  and 
Gen&   Halaas  WB6GSP  of  Van  Nuys, 


transmitting  SSB  signals  on  2  meters 
through  the  transponder.  Norm 
Chalfin  K6PGX  operated  FM  through 
the  transponder,  transmitting  on  2 
meters  from  a  new  WE -800  Wilson. 
The  transponder  output  was  received 
on  an.  inexpensive  battery-operated 
portable  tuned  down  from  its  nominal 
450-470  MHz  commercial  band  oper 
ation. 

The  JAMSAT  transponder  beacon 
was  keyed  by  a  P ROM-operated  keyer 
putting  out  "Hi,  Hi,  Hi,  Hi,  de 
WA3NDS  AA  4."  The  keyer  was  built 
by  Dick  Ulrich  K6KCY.  Dick  was  to 
have  been  aboard  the  plane  also,  but 
was  grounded  by  a  strep  throat.  He 
did  manage,  however,  to  complete  the 
equipment  modifications  necessary 
for  the  flight  despite  his  discomfort. 
Dick  is  a  member  of  the  JPL  dub. 

At  the  QTH  of  Don  Bostrom  M6IC 
on  November  5,  there  were  three 
ground  stations  set  up: 

John  Dessel  WA6JML  operated  the, 
downlink  position,  receiving  signals  in 
the  435.12S435.140  MHz  band  from 
the  airborne  tran&p^nder  on  a  Ken- 
wood TS-S20  equipped  with  a  Ham- 
tronics  435  MHz  converter. 

Eltiot  Osee&WA6KGN  operated  the 
uplink  position  using  a  Kenwood 
TS'700A  for  transmissions  in  the 
145.890-145,905  MHi  range. 

Dick  Handlen  WA6SLB  mai^ntained 
ground-to-air  and  air-to-ground  com- 


munication via  a  220  MHz  repeater, 
WR6AJi  on  IVIt.  Wilson,  using  the 
Midland  13-509. 

Don,  John,  Elliot,  and  Dick  are 
members  of  the  Hughes  club,  Tom 
Mclnnes  WB6ZEB,  President  of  the 
HACclub,  and  Sam  Weise,  another 
member,  set  up  and  maintained 
ground  station  antenna  facilities 
which  included  beams,  ground  planes, 
and  vertical  units. 

John  Swancara  WA6L0D  and  John 
Gerlach  K6BRD,  also  of  the  Hughes 
club,  aJso  participated  in  the  oper- 
ations. 

Dr.  Sandra  Bostrom  (Don's  XYL) 
provided  a  delightful  buffet.  Also  in 


the  wings  was  Mrs,  Nancy  Reymann, 
Skip's  XYL 

About  10  calls  were  heard  in  the 
narrow  passband  during  the  very  short 
flight.  On  the  ground  tests  of  the 
Mode  J  transponder  at  the  airport, 
Skip  reported  that  the  bandwidth  was 
IS  kHz. 

Calls  heard  were:  WB6GSP  {SSB), 
W6PAJ  [SSB},  K6PGX  (FM),  W6L0 
(SSBL  W6TCQ  (SSB),  W6XT  (CW). 
N6|C(SSB), 

There  were  no  interfering  signals 
heard  aboard  the  aircraft  or  on  the 
ground  and  no  interference  was  re- 
ported from  the  transponder  to  other 
amateur  services. 


Tracking 

the  Hamburglar 


RIPPED  OFF:  Regency  HR-2B,  reg- 
istration number  2200-363  engraved 
on  the  left  front  side,  speaker  terminal 
strip  replaced  with  mini  plug.  Trans- 
ceiver was  bracketed  to  an  AR-2 
Regency  amplifier.  W  seen,  notify 
Sandusky  Police  Dept.,  Sandusky  OH 
44870,  or  call  Earl  Carrier  K8WLP, 
f419)-6254817  collect. 

STOLEN:  From  the  Cornell  Uni- 
versity Amateur  Radio  Club;  Heathkit 
SB-220,  serial  #139137602;  Drake 
R-4B,  seriaE  ^^75678;  Drake  T^4XS, 
serial     ^^18678;    Drake    AC-4,    serial 


#38777.  Equipment  is  identified  as 
property  of  the  Cornell  ARC  by 
engraving  on  bacl<  of  each  unit.  Any- 
one with  information  should  contact 
Pliil  Karn  WB2AJX.  112  Edgemoor 
Lane,  (thace  NV  14S&0,  (607  ^ 
272-2747. 

STOLEN:  Heath  HW-2036  2  meter 
transceiver.  SS  No,  etched  on  back. 
Contact  Bobby  Sorrow  WA4G8IVI, 
130  Sunset  Dr.,  Athens  GA  30606, 
(404)  548-6691,  or  the  Athens  police, 
(404)  543-1431. 
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r  enaineerina  Show§  y5u  3  wSyg  to  get  on  220 


<T*ut  it  all  together  for  only-  $234.95 


TR22Q  -  Transmitter  Kit 


'^^^^^sa^m 


[yi^J' 


TRX220  -  Transceiver  Kit 
All  units  as  shown  -  $234.95 

TRC-2  Cdse  and  Accessories  -  $49,95 


^fl 


ml 


■J-tim'. 


9  iV 


$34.95 


A  cmc  watl  c^citf  r  uuni;  four  RF  trimJitm,  iworiiodeSr 
And  one  onT^gritcd  tircuii.  The  RF  ir^iltlttMi  mtv 
opcftiii^  mtM  IhIdw  Their  r^iiLfifi.  ijlowini,  (wf  kcyini 
pefkodi  viEhoul  dmuft  *  Nprniinil  cKitpul  1H  WMta  m 
Drwut^on  idiixaed  to  lOKH/  »  IC  MtdMi  wktih  cJippinf  md 
Ktin  fitter  •  Afl  scHirKHn  Duiputt  down  TOdb  w  rfiore  • 
Tefflptrtiuff-  tOfnp€ftiuttic*i  t-nild  inmmfi  *  Isnet 
nguUledi  ouinjlor  ■  Utm  rtMfiJv  jvjtiLiiMc  12  of  lEMHf 

iPrcdtiled  jAd  iimi«d  G- 1 0  CkcuU  b4urd 


Sim i liar  units  availdble  for 

0  meters,  2  meters,  and  432  MHa. 


PA220-t5  —  15  Watt  Power  Aniplrfi«r 

POWER  GArN;  1 2  db  nvnait  INPLTT  PQWEIt:  3 
^ilLfr  mu.,  iNRUT  VfRTAGE:  12  to  14  ^^ts  DC 
ncfjtivt  Efound,  inPtTT  rURRErtTTi  4  jfn|H  bua., 
STANDBY  CURRENT;  irinuAfly  inupiifiuiit, 
INSERTION  LOSS;  iea  thjii  I  db  on  rc«tw, 
mjn  CYCLE;  S&%  or  Iol  ConsaU  of  driled 
^a»  ^  So^rd,  N«At  sink  aid  jII  componeittL 

$44.05 


\    -  SC'3  Scanner 

CapMiie  af  scannlr^  iiip  to  14  cfunntu.  ^c^n  dcljv 

iTtonltortd  wiihout  the  v^aft  ujntnf  tjch  ij;inc  the 

cvrkr  drops.  Ttit  prjofity  fejtgre  airowt  th«  uwr 

la  pmiiim  ihe   i«4iiwr  to  ttiurn  io  titi  fj^gfiix 

chtniHt  when«vef  it  h  Kiiwv. 

A   tirn  thinner  rtceivtr  LrviUl  dctk  whith  utilim 

diode    ^wtuhir^    lo    sei«ct    ttit   tryiur   ponilion 

(witiired. 


CD-1  Cr/stai  Deck 
S7.95 

A  ten  channel  rec^ivr^  crvi.t4l  <tcck 
whkh  uti^rrv  dintfe  switching  to 
iclecl  the  crysljl  positinan  required. 


CO  2  Crvstat  Oedc  -  $15^0 

Designed  Id  provide  cnulh<tijnnef  opcfjlion  for 
itie  T>C-Mirhes^  if4iiiwnMi!:rv  li  ivAtum  jui  cxtrj  jct 
of  conucti  1^41  may  bt  wired  to  iht  CD~1  crvml 

deck  for  IQ  chjnftef  Iraniccive,  TheCKlrii  ci^ntJCtl 
nuy  ni&D  be  used  lo  iwilch  L.E.Dp  indicjiors.  TFie 
swtich  h»  1 1  poutj^m. 


RX220C  Receiver  Kit  -  $74.9S 

SENSmVrrY  JuV  tor  lOdt  ouietlngL  SQUELCH 
THRESHOLD  ,liiV.  AliO^O  QUTfUT  2  waiti. 
STABILITY  better  th*n  -06(3,  IMAGE 
REJECTION  eOdb.  SPURIOUS  RElECTION 
trt4irr  |h*n  60rfb.  IF  REJECTION  SOdb-  FIRST 
IF  10.7  Mhz,  SECOND  IF  455  Khi.  6ANDWI0TH 
IS  Khi  11  Idb,  €«  Kh£  ii  30db  (40  tCht  wiiti 
optional  4  pok  fitter).  CRYSTAL  45  Mhi  parjJIcI 
at2Qpf  (HC/ 25  U  holder). 


oAdd  ounsynthesizer*  220  to  your*  present  rig. 


Compatabte  with  virtuahv  all  220  lrar>sc«jvi9rs;  Cle^g.  Midland.  Cobra,  etc,  .  .  , 

The  Synthesizer  220  is  e  V^  meter  frequencv  syntheij^er.  Frequency  is  adjustable  in  5  KHz  steps  from  220. DC  MHz 
to  225.00  MHz  with  Its  digital  readout  Ihuimb  vvheel  switching.  Transmit  offsets  are  digetaily  program  mad  on  a 
diode  matriKr  and  can  range  from  100  KHz  to  10  MH;,  No  additional  components  are  necessary F 


npn**'**; 


.tji 


Z  t^ 
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Kit  -  S169.95    /  Wirod  &  Tested  ~  S239,95 


FEATURES 

•  T    L  Lnghc 

•  Maximum  offset  i^prsatility  -  easily  programmed  to 
any  IP  and  transmitref  oftse^T  tetyyeen  100  KHjf  and 
30  MHz  in  even  100  KHz  »ncrtments. 

■  Simple  jumper  ^ire  change  enablts  use  on  rlgi  with 
\B,  9,  6  MHz  transmit  crvstatt, 

•  AJI  frequencies  locked  to  one  master  crystal  o^iliator; 

■  2  pole  output  filter  on  receive  line. 

«    Virtual  I V  no  meftsurabke  difference  ifi  spurious  out 

puts  betwEen  ctyStAl  or  5YN  220. 
«    Lockup  tjm^typicaMy  150  mill isecondt, 

•  Eb»Iv  interfaced  to  most  rigs. 

•  Also  at/ajlahliB  fot  2  meters, 


SPECIFICATIONS 

■    FreCfuencyj    220 -225  MHz 

•  TransmitoffsertsiSimptflx.+I.SMHz.  -T.6MH1 
plus  3  additional  f i&ld  prograrrtmeble  offsets, 

•  Output:  3  volts  to  a  50^  load. 

•  Input  voltage:  11  -  1@VDC  at, 900  amp& 

•  Siz&;  fi"  long  it  5^"  wide  x  2%"  high 

20.32CM  X  13.97CIVI  x  5.71 5CM 
«    Completi?  kit  including  all  electron icn,  crystil, 
thumb  wfii^l  Switch,  cabinet,  etc 

•  Shipping  weight  2  lb.  4  oa- 

Similiar  units  available  for 

6  meters,  2  meters,  and  432  MH?, 


or  add  any  of  the  above  modules 
to  y^ur*  existing  equipment. 


IF  YOU  NEED  MORE  POWER,  DON'T  FORGET  OUR  BLUE  LINE! 


MODEL  BAND 

BLD  2/60  220  MH£ 
BLD  10/60  220  MK2 
BLD  10/120  220  MHz 


EMISSION 
CW-FM-SSB/AM 
CW-FM'SSB,  AM 

CW  f  M  sse/AM 


Wrrad>& 
Pow*r    Pciw«r    T»sted 
ln|]Ln   Oijtput     Price 

2W  60W  S184,95 
10W  60W  S159.9B 
10W     130W    S2S9.95 


SimiJivr  units  iava liable  for  6  meters,  2  meters,  and  432  MHz^ 


FEATURES 

•  High  efficiency  sfT^eaniS  low  current  drain. 
4   Broad  baf\d  design   ifio  tunirvgk 

•  Dir«£t  12  volt   DC  pper^tion^ 

9  Ir^lcetor  lamps  for  on/off  and   FM/SSB. 
«  RelAy  switching  fallows  you  to  put  Anrrplirritr 
Ifi  or  Out  of  circuit  at  ttie  flip  of  a  swttchK 

•  Insertion  loss  of  less  than  1   dB. 

•  On>B  v^^  Irnnited  warrantv  on  parts  and  leborj 


F,O.B.  Binghamton  /  Prices  iub|«ct  10  change.  /  Export  prices  are  slightly  higher. 
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E,  Doren  WA6THG 
6218  Calie  Empinada 
San  Disgo  CA  9212Q 


Clean  Up 


Your  Touchtone^^  Act 


with  Clean  Gene's  touchtone  machine 


Once  repeaters  were  on 
the  air,  it  was  only 
natural  that  someone  would 
come  along  and  dream  up  the 


auto  patch.  Basically,  the 
auto  patch  decodes  the  re- 
ceived two-tone  signal  and, 
receiving    the    correct    com- 


bination of  tones^  switches  a 
telephone  touchtone^^  line 
into  the  repeater. 

Here    in    San    Diego,    the 


accepted     procedure     for 
accessing  the  machine  is  first 
to  identify  yourself  and  then 
to  depress  the  star  (*)  button 
on    your    pad.    This    action 
takes  a  combination  of  two 
tones    from     the    pad    and 
transmits  these  tones  to  the 
waiting     autopatch     facility. 
The  decoder  in  the  autopatch 
determines  if  the  tone  com- 
binations are  the  correct  fre- 
quencies   and,    if    they  are, 
proceeds    to    bring    up    the 
phone  line  into  the  repeater 
transmitter.  You  hear  the  dial 
tone,     which     indicates     a 
successful    access,    and    then 
proceed    to    punch    up    the 
seven  digits  required  to  make 
your  calL    Upon  completion 
of   the  call,   the   pound   (#) 
button    is   depressed,   which 
clears  the  patch  facility.  Alt 
very  clever,  all  very  neat^  if 
you  have  the  necessary  touch- 
tone    pad   or    two- tone  gen- 
erator and  a  suitable  means  of 
properly  injecting  the  signals 
into  your  rig. 

Although  there  are  various 

comniercial  units  designed  to 
interface  into  most  trans- 
ceivers on  the  market,  they 
ail  suffer  from  one  terrible 
problem.  They're  expensive! 
The  expense  varies  from  $50 
to  $100  and  perhaps  more.  I 
was  fortunate  to  get  a 
Western  Electric  #35NI  A  pad 
and,  with  this,  proceeded  to 
buHd  my  own  unft. 

[  use  an  I  com  22  A  in  the 
car  on  two  meters.  It's  a  nice 
rigj  but  in  the  past,  I  was 
unsuccessful  in  using  a  com- 
mercial combination  touch- 
tone/microphone  pad  with  it- 
All  reports  said  the  mike  was 
beautiful,  but  I  learned,  after 
many  unsuccessful  attempts 
at  bringing  up  the  autopatch, 
that  the  low  frequency  tones 
just  weren't  getting  through 
with  enough  level* 

I  pulled  the  Icom  out  of 
the  car  and  sat  down  at  the 
bench-  Examination  of  the 
diagram  showed  the  mike  p re- 
amp  stage  to  be  an  IC  fol- 
lowed by  a  deviation  set 
control,  a  low-pass  filter,  and 
an  interstage  transformer. 
From  here,  through  a  .02  uF 
coupling  capacitor,  the  audio 


is  fed  into  the  phase  modu- 
lator* The  IC  al&Q  acts  as  a 
clipper  circuit  and  is  quite 
effective.  However,  you  must 
be  very  careful  in  not  clipping 
or  limiting  the  two-tone 
signal  from  your  touchtone 
pad,  because  the  auto  patch 
just  won't  work  with  this 
kind  of  distorted  signal. 

I  decided  that  the  best 
place  to  inject  the  two -tone 
was  after  the  mike  preamp 
stage,  but  that  .02  uF 
coupling  capacitor  bothered 
me. 

Pulling  out  the  trusty 
SR'52  calculator,  I  learned 
that  the  capacitive  reactance 
of  that  .02  uF  capacitor  was  a 
staggering  1 1 ,41 7  Oh ms  at 
the  lowest  touchtone  fre- 
quency of  697  Hz,  It'^  a  small 
wonder  that  the  low  fre- 
quencies weren't  getting 
through,  A  fevf  more  rapid 
calculations  showed  that  a 
.33  uF  or  .47  uF  wouSd  do 
the  trick.  I  choose  what  I  had 
in  the  junk  box  and  used  the 
.47  uF  unit.  Things  began  to 
click.  (See  Fig.  3,) 

Now  that  I  had  the  prob- 
lem in  the  Icom  22A  re- 
solved,  I  turned  my  attention 
to  the  pad.  i  had  decided  at 
the  start  that  feeding  the 
touchtone  signals  into  the 
mike  left  much  to  be  desired, 
what  with  the  clipper  action 
and  alL  This  dictated,  then, 
that  the  signals  must  be 
injected  directly  into  the 
phase  modulator,  bypassing 
all  the  mike  preamp  stages. 
This  required  a  high  imped- 
ance  driving  source  from  the 
pad  so  that  impedances  in  the 
transmitter  would  not  be 
upset.  An  isolation  stage  was 
called  for. 

Circuit  Description 

The  audio  out  of  the 
touchtone  pad  is  developed 
across  the  560-Ohm  resistor, 
R3.  A  1  uF  coupling  capaci- 
tor, C3,  isolates  the  dc 
component  from  the  pad  and 
feeds  the  two-tone  audio 
across  the  25,000-Ohm  level- 
set  control  R4.  From  there 
through  C4,  the  audio  is  fed 
to  the  base  of  the  amplifier/ 
isolation  stage  utilizing  a 
common     2N2222A.     This 
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transistor  is  a  very  inexpen- 
sive unit,  generally  available 
for  15^  to  25</.  It  is  silicon 
and,  in  this  application^ 
should  be  literally  indestruc- 
tible. With  the  47,000-Ohm 
build-out  resistor,  the  output 
impedance  is  around  52,000 
Ohms,  This  allows  paralleling 
the  stage  directly  across  the 
phase  modulator  without  the 
use  of  switches. 

Meanwhile,  back  at  the 
pad,  I  discovered  that  the 
white  wire  leaving  the  pad 
had  full  battery  voltage  on  it 
until  a  button  on  the  pad  was 
depressed,  at  which  time  the 
voltage  was  switched  off.  This 
voltage,  switched  low,  pro- 
vides the  necessary  negative 
pulse  required  to  trigger  the 
LM555  timer  chip  into  its 
timing  period.  Release  of  the 
button  on  the  pad  pulls  the 
trigger  pin  back  to  its  high 
state,  thereby  completing  the 
formation  of  the  negative 
trigger  pulse.  The  setting  of 
the  100k  pot  combined  with 
the  22  uF  tantalum  capacitor 
determines  the  timing  period 
of  the  555  chip.  It  ts  impera- 
tive that  the  22  uF  capacitor 
be  a  tantalum  unit  for  lowest 
leakage  and  stability.  While 
"on,"  the  timer  chip's  output 
at  pin  3  goes  to  full  battery 
voltage.  This  voltage  is  used 
to  light  the  LED^  visually 
indicating  the  timing  period, 
and,  in  addition,  is  used  to 
saturate  the  second  2N2222A 
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transistor  used  as  a  solid  state 
switch  across  the  push-to-talk 
line.  Who  wants  mechanical 
relays  when  a  nice  15^  tran- 
sistor can  do  a  better  job? 
This  2N2222A  can  handle  a 
maximum  of  75  volts  at  800 
mA  and  is  more  than  enough 
to  satisfy  the  requirements  of 
switching  today's  solid  state 
transceivers,  I  find  that  hold- 
in  time  for  the  timer  chip 
seems  best  around  two 
seconds  or  slightly  shorter. 
This  provides  enough  time  to 
depress  one  button  after 
another  on  the  pad  without 
the  transmitter  being  con- 
tinuously keyed  on  and  off 
between  digits.  The  LED 
could  be  omitted  for  the  sake 
of  simplicity,  but  I  like 
gadgets  and  blinking  lights. 
The  combination  of  RIO  and 
C6  provides  decoupling  from 
the  auto  electronics  and 
effectively      removes     any 


spikes  or  transients  from  the 
incoming  13  volt  line.  D2  acts 
as  a  steering  diode  and 
simply  prevents  any  possible 
damage  to  the  pad  or  elec- 
tronics should  battery  voltage 
be  reversed.  It  seems  always 
better  to  be  safe  than  sorry. 

There  is  nothing  critical  at 
all  in  the  circuit,  and  it 
should  work  the  first  time, 
barring  cockpit  errors. 
Neither  is  there  anything 
critical  in  its  layout  I  put 
mine  into  the  same  box  with 
the  pad,  using  a  small  piece  of 
vector  perfboard.  Using  parts 
and  values  shown,  the  unit 
will  deliver  more  than  10 
volts  of  very  clean  un- 
distorted  audio  at  the  col- 
lector of  the  amplifier/isola- 
tion stage.  This  should  be 
more  than  enough  audio  to 
drive  the  modulator  of  most 
transmitters  directly.  It 
should    be    noted,    however, 
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Fig.  3.  kom  22  A  mike  preamp  stage.  C90's  value  is  changed  to  .47  uF,  and  the  touch  tone  audio 
is  injected  as  noted. 


that  the  47,000-Ohm  but  It- 
out  resistor  used  to  provide 
the  high  impedance  lo  the 
transmitter  will  drop  this 
voltage  to  something  less  than 
the  abovementioned  10  volts. 
The  procedure  I  used  was  to 
first  select  the  point  of 
injection  into  the  modulator 
and  then,  speaking  in  my 
normal  voice  into  the  station 
mike^  measure  the  peak-to- 
peak  audio  voltage  on  a  scope 
and  set  the  two-tone  level  at 
the  output  of  the  47k  resistor 
while  coupled  into  the  trans- 
ceiver at  slightly  less  than 
voice  modulation.  This  is 
perhaps  the  safest  and  most 
foolproof  method  of  initial 
setup.  However,  should  a 
scope  be  lacking^  simply  start 
with  the  level  set  control  in 
the  pad  amplifier  at  zero  and 
begin  depressing  the  neces- 
sary access  button  on  the  pad 
while  slowly  bringing  up  the 
audio.  It  shouldn't  take  more 
than  a  minute  to  determine 
what  audio  level  your  local 
autopatch  facility  likes.  There 


will  generally  be  someone  on 
the  frequency  who  is  more 
than  eager  to  help  you. 

Care  should  be  taken, 
however,  not  to  overdrive  Q2 
or  the  following  modulator 
stage  in  your  rig.  Most  auto- 
patch facilities  don*t  seem  to 
work  well  when  receiving 
overdeviated  signals. 

A  few  final  comments  are 
worth  noting.  It  has  been 
observed,  on  the  San  Diego 
machine^,  that  many  people 
experienced  early  difficulties. 
For  proper  operation,  remem- 
ber that  your  transmitter 
must  be  on  frequency,  the 
two-tone  frequencies  out  of 
your  pad  must  be  precisely 
correct,  and,  finally^  the 
deviation  of  your  transmitter 
must  be  correct  or  slightly  on 
the  low  side. 

With  a  frequency  counter, 
I  measured  the  output  fre- 
quencies of  the  Western 
Electric  pad.  I  found  min.  to 
be  within  3  Hertz  in  the 
worst  case  on  the  852- Hertz 
tone.  This  tone  has  a  toler- 
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Table  L  This  should  help  you  visualize  exactly  what  fre- 
quencies are  generated  as  each  button  on  the  pad  is  depressed. 
Remember  that  the  pad  is  a  two-tone  generator.  For  each 
button  depressed  J  one  tone  from  the  low-frequency  group  and 
one  tone  from  the  high-frequency  group  are  transmitted.  For 
example^  depressing  p  will  generate  1336  Hz  plus  94]  Hz. 
Depressing  6  will  generate  770  Hz  plus  1477  Hz, 


ance  of  ±13  Hz^  so  it  can 
readily  be  seen  that  Western 
Electric  did  their  job  well. 
Should  you  find  it  necessary 
to  adjust  your  generated  fre- 
quencies, do  so  with  extreme 
care.  Generally,  it  is  safe  to 
say  that  unless  you  suspect 
someone  else  has  been  there 
before  you^  it  is  best  to  leave 
well  enough  alone.  The  slugs 
in  the  Western  Electric 
toroids  are  adjusted  with  a 
special  triangular  tool,  not 
usually  avaitable  to  the 
common  ham.  Trouble  occurs 
when  you  get  oyerzealous 
with  a  pocket  screwdriver  on 
the  tuning  adjustment  of  the 
toroid.  The  results  if e  usually 
a  broken  core.  If  it  works  the 
patch,  leave  it  alone. 

Although  it  is  not  recom- 
mended, this  unit  can  drive  a 
mike  input  stage  by  elimi- 
nating R9  and  inserting  a 
suitable  attenuator  pad 
between  point  "A"  and  the 
mike  input.  Shown  in  Fig.  2 
are  the  values  to  match  the 
touch  tone  amplifier  output 
IQ  500-Ohm,  5,000-Ohm,  or 
]0,000-Ohm  input  impedance 
on  your  transmitter. 

Although  the  values  shown 
for  the  attenuators  are  not 
exact,  they  represent  the 
closest  standard  value  re- 
sistor. The  slight  difference  in 
values  will  never  be  noticed. 
The  pads  were  designed  to 
take  a  nominal  7.5  volts  of 
audio  at  the  collector  of  the 
amplifier/isolation  stage 
down     to     350     mV.    This 


350-millivolt  figure  is  a  ball 
park  value.  Should  your 
transceiver  need  more  or  less 
audiOj  this  can  be  derived  by 
trimming  with  the  level-set 
control  on  the  input  of  the 
amplifier/isolation  stage. 

General  Notes  and  Comments 

The  2N2222A  transistor 
can  be  replaced  with  the 
following  devices:  2N2222, 
2N2540,  TiS109,  TISHl, 
TN3904,  GE-20,  HEPS0015, 
HEPS3001,  and   ECG    123 A, 

The    total    current   drawn 
by   the  unit  is  less  than  20 
mA.  About  8  mA  of  this  total 
current  is  drawn  by  the  LED 
when  it  is  lit.  The  diodes  used 
as  steering  units  are  general- 
purpose  silicon.  I  used  1000 
piv  at  one  Amp,  only  becau^ 
it  is  what  I  had  in  the  junk 
box.   With   the  exception  of 
D2,     all     diodes    could     be 
1N914S.  D2  should  be  a  sili- 
con unit,  and  100  piv  would 
be    more    than    enough.    All 
resistors  are  M*  Watt,  simply 
to  keep  the  size  of  the  project 
down    to  a   minimum.  Con- 
sideration   was    given    to    a 
small  amplifier  driving  a  tiny 
speaker  so  that  I  could  hear 
the  tones  as  they  were  being 
keyed  up.  The  idea  v^^s  dis- 
carded due  to  lack  of  space 
within  the  pad  enclosure.  As 
shown  in  the  photo,  the  pad 
is  mounted  outboard  of  the 
transmitter     with     a     short 
4-conductor     cable     inter- 
connecting   the    units    This 
arrangement  of  the  pad  being 
permanently  mounted  to  the 
dash  is  a  far  better  arrange- 
ment    than     any    hand-held 
device.    Hand-held    units    re- 
quire  two  hands  to  operate 
and,  on  a  fast  freeway  or  city 
street^  can  create  many  prob- 
lems   for    those    attempting 
calls  while  driving.   Less  the 
price  of  the  pad,  this  device 
could    be    built    for    under 
$7.00,  including  the  price  of 
the    enclosure.    Local    hams 
have  remarked  on  the  *'bet!' 
like  quality.'*  This,  I  feel,  is 
the    result    of    doing    things 
right  and  feeding  clean   un- 
distorted  tones  directly  to  the 
modulator.  Try  my  method. 
I'm,     certain     you'll      be 
pleased.  ■ 
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Top  of  the  series,  the  FT-101  E  has 
everything— RF  speech  processor,  AC 
and  DC  operation,  plug-in  PC  boards  for 
easy  servicing — nothing  has  been  omit- 
ted for  excellent  160-10  meter  perfor- 
mance. 


Just  one  step  down  is  the  FT-101EE 
identical  in  every  respect— but  less  the 
RF  speech  processor — an  ftem  many 
hams  can  live  without,  thus  saving  a  few 
dollars. 


The  FT-101  EX  is  the  same  basic  unit, 
less  DC/DC  converter,  160M,  WWV, 

and  three  of  four  10  meter  crystals  and 
the  RF  speech  processor.  Many  hams 
do  not  need  these  features  and  would 
just  as  soon  save  the  money.  All  access- 
ories may  be  added  later  and  the  "EX" 
can  then  become  an  "E". 


Amateur  radio's  first  all  plug-in  PC  board  transceiver,  the  FT-101  series  has  a  long  pedigree  of 
success  dating  back  to  the  FT-1 01  and  FT-1 01 B-  More  than  a  quarter  million  are  in  use  all  over 
the  world!  Refinements  have  been  added  over  the  years  to  update  the  equipment  and  we 
believe  it  is  the  most  thoroughly  satisfactory  and  trouble-free  transceiver  money  can  buy. 
Compare  price  and  features  with  any  "Brand  X"  and  you'll  choose  Yaesu! 
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The  Tempo  2020 

satisfaction  tells  all 


While  it  seemed  that 
Kenwood  and  Yaesu 
were  in  tight  competition  to 
grab  your  ham  radio  dollars, 
along  came  Henry  Radio  with 
a  new  offering,  the  Tempo 
2020.  Having  owned  the 
Tempo  One  for  about  five 
years  and  feeling  it  was  a 
great  value  for  the  money,  I 
was  very  much  interested  in 
the  73  Magazine  advertise- 
ments of  the  2020.  I  became 
even  more  interested  when  a 
local  ham  visiting  the  shack 
offered  to  take  the  old 
Tempo  One  off  my  hands  for 
a  good  price.  While  I  hated  to 
see  it  go,  on  one  hand,  on  the 
other  hand  I  had  been  enticed 
by  the  ads  for  the  new  rig. 
The  deal  was  made  and  the 
purchase  of  the  Tempo  2020 
completed  a  few  days  prior  to 
the  1976  ARRL  November 
SS  phone  weekend. 

For  the  uninformed, 
Tempo  is  a  name  Henry 
Radio  places  on  a  number  of 
pieces  of  electronic  gear 
marketed  by  them,  some 
imported^  and  some  manu- 
factured in  the  U.S.  The  origi- 
nal Tempo  One  was  in  fact  an 
undercover  Yaesu  FT-200. 
The  new  model  2020  is 
manufactured  by  Uniden.  A 
telephone  call  to  Henry 
Radio  on  the  west  coast  prior 
to  the  purchase  of  the  new  rig 
revealed  that  Uniden  was  big 
in  the  radio  business  in  Japan 
but  has  not  yet  received  wide 
recognition  in  the  States.  This 
fear  of  the  un known ^  as  it 
were^  may  cause  some  un- 
necessary  shyness  in  making 


the  purchase.  I  think  this 
article  will  arrest  any  of  the 
fears  you  may  have. 

Rather  than  duplicate  the 
instruction  manual  and 
specifications  in  this  article,  I 
think  it  best  to  focus  on  the 
main  features  of  the  rig. 

PLL  Circuitry 

The  unit  employs  modern 
phase  locked  loop  (PLL)  cir- 
cuitry <  This  allows  accurate 
frequency  determination 
without  introducing  the 
spurious  signals  common  in 
many  amateur  transceivers. 
The  receiver  is  the  single 
conversion  variety  offering 
excellent  protection  against 
unwanted     cross-modulation. 

Hybrid  Dial  Display 

A  glance  at  the  dial  display 
may  lead  you  to  believe  it  has 
a  full  digital  readout.  A  slight 
movement  of  the  tuning  knob 
will  confirm  that  this  is  not 
the  case.  The  dial,  in  fact, 
offers  a  combination  of  digi- 
tal and  analog  on  its  display 
and  could  be  said  to  give  the 
best  of  both  worlds.  To  break 
this  down  a  bit  further,  you 
will  see  the  first  full  MHz  and 
the  first  number  after  the 
decimal  point  on  the  digital 
display;  the  remaining  num- 
bers in  the  display  appear  on 
the  mechanical  drum  diaL 
Example:  14.230  MHz  -  the 
14.2  is  digital  and  the  30  is 
on  the  mechanical  dial  drum. 
The  five  push-buttons  in  the 
lower  right  of  the  panel  select 
the  digital  range  after  the 
bands  witch   has   been   set  to 


the  desired  band  in  the  con- 
ventional manner,  the  dial 
drum  being  used  to  control 
the  last  0  to  100  kHz, 

Although  this  may  sound  a 
bit  complicated,  you  soon 
find  yourself  going  from  one 
frequency  to  another  with 
the  speed  of  a  quick  change 
artist.  A  two  speed  tension 
control  lever  on  the  main 
tuning  knob  allows  for  a 
smooth  rapid  tuning  rate  or 
slower  tighter  control^  the 
latter  being  more  desirable 
for  mobile  operation.  I  might 
voice  ofie  of  my  few  objec- 
tions here,  that  is,  the  lack  of 
a  spinner  type  control  knob. 

VFO  Stability 

On-the-air  tests  in  the 
receive  and  transmit  modes 
indicate  an  extremely  stable 
and  linear  VFO.  The  VFO 
circuit  employs  FET  design 
and  is  buffered  to  prevent 
instability  from  mechanical 
shock  or  environmental 
changes. 

Receiver     Selectivity     and 
Sensitivity 

The  receiver  is  rated  at  a 
fantastic  03  microvolts  for  a 
10  dB  (signal+noise)  fo  noise 
ratio  at  14  MHz  for  SSB  and 
CW.  In  the  absence  of  ac- 
curate test  instruments^  I  can 
assure  you  after  some  200 
contacts  in  the  November  SS 
contest,  it  is  indeed  very 
sensitive  with  even  the  weak- 
est signals  being  heard  quite 
easily  with  the  rf  gain  and  rf 
attenuator  turned  down  as 
much  as  75%.  At  the  peak  of 


these  contest  operating  condi- 
tions, the  receiver  never  once 
exhibited  any  cross-modula- 
tion or  intermodulation  prob- 
lems even  on  the  strongest 
signals.  The  receiver  employs 
dual  gate  MOSFET  transistors 
and  separate  and  shielded 
transmit/receive  rf  circuits. 

Receiver   Incremental  Tuning 

The  2020  has  a  dual  range 
RIT  control  allowing  for  ±  5 
kHz  or  a  narrow  ±  1  kHz 
variation  for  fine  tuning  of 
the  received  signal.  A  small 
red  LED  located  near  the 
control  indicates  when  it  is 
activated. 

Final  Amplifier  Section 

With  the  exception  of  the 
final  amplifier  section,  the 
unit  is  completely  solid  state. 
The  final  amplifier  employs  a 
12BY7A  driver  and  a  pair  of 
6146Bs  in  the  final  rated  at 
120  Watts  nominal  PEP  out- 
put on  SSB  and  100  Watts 
nominal  dc  output  on  CW. 
The  nominal  dc  output  on 
AM  is  25  Watts.  The  built-in 
cooling  fan  resuits  in  a  cool 
running  final  and  no  doubt 
contributes  to  extended  tube 
life.  The  final  amplifier  sec- 
tion is  well  shielded  in  its 
own  compartment 

General  Features 

The  2020  contains  its  own 
ac/dc  power  supply  and 
comes  with  a  hand-held  mic 
and  built-in  speaker.  The  25 
kHz  calibrator  is  standard. 
There  are  provisions  for  ex- 
ternal frequency  control  with 
the  model  8010  external 
VFO,  which  also  contains 
provision  for  10  fixed  chan- 
nel positions  and  an  addi- 
tional dual  range  RIT  control. 
There  is  a  separate  pow^'cr 
switch  for  the  heaters  for  a 
mere  2S  Watts  of  power  with 
the  heaters  off  in  the  receive 
mode.  The  unit  offers  a 
choice  of  VOX,  manual,  or 
push-tO'talk  control  with  an 
accessory  socket  for  a  foot 
switch  if  desired.  Living  in  a 
rural  area  and  not  having 
done  any  mobile  operation, 
the  performance  of  the  built- 
in  noise  blanker  has  yet  to  be 
evaluated    under    high    noise 
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condftions.  The  front  panel 
adjustable  AGC  control 
works  well  in  all  modes  or 
can  be  shut  off  for  weak 
signal  reception.  The  band- 
switch  has  two  receive  only 
positions  for  1 5  MHz  and  the 
11  metjer  band.  There  are 
provisions  on  the  rear  for  low 
power  output  for  transverter 
use  and,  in  fact,  my  Yaesu 
FTV-650  6  meter  transverter 
performs  very  welt  with  the 
2020  and  the  aid  of  an  ex- 
ternal power  supply.  Al!  the 
major  circuitry  is  constructed 


on  15  separate  circuit  boards 
with  accessibility  being  en- 
hanced by  a  fold  down  front 
paneL 

Summary  of  Operation  and 
Performance 

Were  I  to  sum  up  this 
unit  in  a  word,  that  word 
would  have  to  be  unique  — 
unique  In  that  the  unit  per- 
forms without  a  hitch  on  all 
bands  flawlessly,  as  experi- 
enced by  the  24  hour  contest 
weekend  operation.  It  is 
unique   in   the   features   that 


are  standard  on  the  rig  when 
you  take  it  out  of  the  box. 

One  of  the  most  impres- 
sive of  these  is  the  built-in 
600  kHz  CW  filler  which  has 
me  back  working  and  enjoy- 
ing CW  more  than  I  have  in 
years.  This  feature  should 
please  even  the  most  demand- 
ing brass  pounder.  This  unit  is 
a  pleasure  to  operate,  the 
controls  are  well  thought  out 
and  well  located,  the  knobs 
are  made  for  man  size  hands, 
and  the  unit  is  a  bit  larger 
(14.75"  wide  x  6,5"  high  x 


13.25"  deep)  and  heavier 
(39,6  lbs.)  than  most  other 
units  in  its  class,  giving  tt  a 
good  solid  look  and  feel 
which  seem  to  have  gone  out 
with  the  passing  of  some  of 
the  old  boat  anchors  of 
yesteryear.  This  is  the  point 
in  the  article  on  new  products 
where  the  writer  finishes  with 
the  negative  features  concern- 
ing the  operation  and/or 
performance  of  the  shiny 
new  box.  Well,  I  must  apolo- 
gize, for  I  have  yet  to  dis- 
cover   them,  ■ 


Looking  M/est 
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taken  is  not  to  your  Ifking^  then  the 

only  one  you  can  blame  is  the  guy  in 
the  mirror. 

AGAIN  ELMO 

I    think    I    received   the   folk>wing 
information  last  month  —  that  there 
was  3  new  operi  two  meter  system  in 
New  Jersey  and  that  the  c^ll^  was 
WA20W?.  The  answering  machine  cut 
hrm  off,  so   I  reaNy  canmji  be  sure. 
The  reason   I   bring  this  up  is  that  a 
number   of   yoy   who   have  tried   to 
(eave  a   message   for   "LW"  did   not 
heed  the  specific  instructions  I  gave  as 
to    how   it    must    be   done.    Lei   me 
review   once  again.  When    Elmo  ari- 
swers,   you  wiki  hear  me  with  a  fif- 
teen-second  message.  This  is  followed 
by  a  tone-  As  soon  as  the  tone  stops, 
you  will  have  exactly  fifteen  secortds 
to  tea  we  your  message.  The  best  way 
to  do  this  is  by  jottirig  down  on  a 
piece  of  paper  what  you  want  to  say 
prior  to  nraking  your  call,  especially  if 
it's  long  distance.  When  you  hear  the 
tone*  and  after  the  tone  stops,  start 
with  your  name  and  callsign,  and  then 
give  your  message.  When  you  hear  the 
second  tone,  the  time  »s  up.  If  you 
have  something  very  significant  that 
will  take  longer  than  fifteen  secorxis, 
leave  a  telephone  number  so  that  1  can 
caU    back    However,    if    you   speak 
quickly  and  distinctly,  there  is  a  lot  of 
informatwn    that    you   can    leave   in 
fifteen    seconds.    The    fifteen -second 
time    limit    rs   not  of  my  choostng. 
That's  the  way   Elmo  ops^ates,  and 
though  I  have  tried  to  slow  him  down, 
so  far  I  have  met  with  little  success. 
For  those  interesied,  he  is  a  magnetic 
disc -type     machine     manufactured 
many  long  years  ago.  r  think  his  age 
makes    him   a   bit  ornery,   but  after 
tryirjg  many  of  the  new  cassette-type 
units,  he  still  is  far  more  reliable  than 
anything  else  I   have  come  across  to 
date.   The  "LW   Hotline"  number  is 
(805^259^8243,  It's  good  24  hours  a 
day,  seven  days  a  week. 

My  thanks  to  WA2DW?  for  trying. 
If  you  drop  me  a  note  with  the 
iftformation^  it  will  be  used  here  in 
Looking  West, 


"SOLAR  POWER  ON  A 
HILL"  DEPARTMENT 

WR6AUG  is  an  open  220  repeater. 
Fact  is,  AUG  has  been  around  for 
some  ttme  now.  However,  of  late 
there  is  a  difference  in  AUG  that  will 
probably  iniefest  you.  About  three 
months  ago*  WR6AUG  became  the 
first  Southern  Califomb  repeater  to 
go  totaJ  "solar  power." 

Now,  this  is  not  the  first  repeater 
along  these  lines.  There  have  b^n  at 
least  two  other  systems  which  have 
done  similar  experiments.  If  nvemocy 
serves  me  correctly,  one  was  in  New 
Mexico  and  the  other  In  Colorado, 
Both  were  two  meters.  As  to  whether 
either  is  still  operational,  I  cannot  say. 
Maybe  some  of  those  involved  in  the 
original  New  Mexico  and  Colorado 
systems  will  read  this  and  let  me 
know. 

What  sets  WR6AUG  apart  from  the 
others  h  its  final  site  and  the  band 
upon  which  it  operates.  While  present- 
ly still  in  test  mode  at  a  temporary 
location  in  the  Hollywood  hills,  the 
pJans  call  for  moving  WR6AUG  to  a 
remote  mountaintop,  one  not  served 
by  any  power  company.  According  to 
Joe  Schullman  K68WA,  who^  along 
with  Sam  Dav^s  WAlGQY/6  and  their 
remote/base  group,  designed  and  built 
the  AUG  system,  while  there  are 
many  good  potential  repeater  loca- 
tions throughout  this  area,  the  best 
ones  have  never  been  utilized  because 
the  necessary  electric  servtce  was  not 
available.  Some  mountaintops  have 
the  ability  to  talk  half  the  state  and 
then  some,  but  a  system  operational 
on  battery  power  would  be  short  lived 
and  not  worth  the  efforL  The  obvious 
answer  is  to  solar  power  such  a  remote 
installation,  but,  until  recently,  the 
cost  of  the  most  necessary  portion  of 
such  a  system,  photocell  panels,  was 
beyond  the  pocketbook  of  most  ama- 
teurs. 

Howevar,  Joe's  group  lucked  out.  A 
company  in  Chatsworth,  California:, 
Arco  Solar  Technology  Incorporated, 
showed  its  willingness  to  partially 
donate  a  number  of  'Imperfect*' 
panels  to  the  AUG  system.  As  Joe 
explained  it,  the  panels  worked  per- 
fectly,   but    w«re   best  termed    ''$eC' 
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Joe  Schuifman  K6BWA  with  WB6AUG  solar  parmf  rest 


onds"  since  some  had  slight  discolor- 
atjon  to  the  cell  structure-  They 
would  not  meet  spec  for  space  travel, 
but  for  an  amateur  repeater  Installa- 
tion  they  were  a  godsend.  By  utilizing 
tow  current  CMOS  technology  for  all 
control  functions  and  by  incorporate 
ing  a  to uchtone<on trolled  user  turn- 
on  and  turrvoff  of  the  overall  system 
so  as  to  minimize  standby  current 
drain,  a  complete  10  Watt  repeater 
package  was  built  and  is  currently  in 
final  test* 

The  repeater  itself  ts  built  from 
what  has  proven  to  be  one  of  the  best 
bases  to  start  from  —  the  Uniden  (i.e.. 
Midland  !3-509/Clegg  FM  76/C0bra 
200^  series  of  220  MHz  radios,  Vini> 
ally  every  Southern  Catifomia  220 
MHz  repeater  in  current  operation  has 
had  this  as  the  generic  starting  point* 
While  fhere  are  some  exceptions,  in 
general  you  wilJ  find  that  one  of  the 
aforementioned  radios  was  the  main 
building  block,  Oollarwtse,  220  radios 
are  probably  the  best  buy  to  be  found 
in  amateur  radio  today. 

Operating  Wft6AUG  is  onfy  slightly 
different  from  any  other  repeater.  As 
stated  earlier,  AUG  is  tone  access,  but 
it  is  an  open  repeater.  The  touch  tone 
access  system  is  to  conserve  power, 
not  keep  people  off.  What  yau  need  is 
a  220  radio  of  your  own,  a  touchtone 
pad,  and  a  pair  of  crystals  for  223.24 
in/224,84  out.  You  simpiy  key  up,  hit 
the  •,  and  make  your  call.  When 
finished,  you  hit  the  #  and  turn  off 


everything  but  the  decoder  and  re- 
ceiver, This  Is  to  prevent  random 
kerchunks  and  keyups  that  would 
shorten  the  usable  time  of  Che  system. 
At  present,  Joe  tells  rne  that  AUG  is 
capable  of  a  total  of  six  hours  com- 
bined transmit/receive  duty  time 
daily,  Since  the  solar  panels  are  used 
to  charge  a  rather  high  capacity  sealed 
electrolyte  automotive  battery,  sys- 
tem operation  IS  not  limited  to  day- 
light  hours.  However,  when  using  the 
system  after  dark,  it  should  be  remem^ 
bered  tfiat  there  will  be  no  recharge 
until  daylight  again  appears.  In  other 
words,  keep  it  short  after  sundown. 

It  seems  that  something  new  arnJ 
different  takes  place  out  here  daily. 
While  WH6AUG  is  not  exactly  a  first 
for  soiar  power,  it  ts  for  a  full  time 
220    MHz    open     system. 
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f/^.  /*  Typical  European  car  rear  tight  system. 


Most  people  alone  time 
or  another  have  had 
reason  lo  rent  a  trailer  froni 
one  of  the  nattonal  rental 
companies  or  else  low  iheir 
own  trailer.  Usually  the 
trailer  is  hooked  lo  the  car 
and  the  trailer  lights  con- 
fleeted  without  difficuity. 
Without  difficulty,  that  is.  if 
you  have  an  American  car.  IT 
you  have  a  European  car  such 
as  a  Volvo,  VW,  etc,  you 
have  a  problem.  With  most 
European  cars  you  have 
separate  brake  lights  and 
separate  turn  signals  (Fig,  1); 
with  American  cars  and 
trailers^  the  turn  signals  and 
brakes  operate  using  the  same 
lamps  (Fig.  2),  producing  in- 
compatibility. 

I  might  mention  that  I 
have  never  been  refused 
rental  of  a  trailer  even  though 
the  lights  on  the  Volvo  don't 
match  up  with  the  lights  on 
the  trailer.  Instead,  tVe 
gotten  the  trailer  and,  in  addi- 
tion, the  verbal  solution  of 
''you  really  don*l  need  turn 
signals,  well  jusi  hook  up  the 


lights."  This  approach  works 
until  you  _  .  caught* 

Of  course,  rental  trailers 
are  not  the  only  trailers  with 
lighiing  systems  which  are 
incompatible  with  European 
cars.  Most  boat  and  camp 
trailers  cannot  be  properly 
connected  to  European  cars 
unless  an  additional  light  is 
attached  to  the  trailer.  The 
circuit  described  in  this 
article  provides  a  simple 
means  of  interfacing  the 
European  car  lighting  system 
to  the  lighting  system  on  the 
average  trailer,  it  can  be  built 
for  less  than  $3  and  can  be 
connected  to  your  car  in 
minutes. 


How  It  Works 

Diodes  perform  the  magic 
in  this  simple  adapter.  Diodes 
are  used  since  they  will 
conduct  current  in  one 
direction  only.  Thus  they  will 
provide  a  one  way  path  for 
current.  Diodes  D3  and  D4 
provide  a  one  way  path  from 
the  car  brake  wire  to  each 
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Fig,  2.  Typical  tight  trailer  rear  lighting  system. 


turn  signal  light.  When  the  car 
brake  is  on^  the  brake  lights 
on  the  trailer  will  be  on. 
Since  the  diodes  permit 
current  to  flow  in  one 
direction  only,  the  turn 
Signals  will  not  interfere  with 
die  brake  lights  on  the  car.  If 
these  diodes  were  not 
present,  the  two  turn  signals 
would  be  shorted  together 
and,  in  addition,  the  brake 
tights  would  come  on  when 
either  turn  signal  was  turned 
on.  Diodes  Dl  and  D2 
provide  a  one  way  path  for 
the  turn  signals.  If  these 
diodes  were  not  present,  the 
turn  signals  would  light  when 
the  brake  lights  light.  Use 
diodes  with  a  minimum  3  A 
50  piv  rating. 

Note  that  diodes  arc  not 
perfect  conductors  in  the 
forward  direction.  Each  diode 
wilt  have  a  constant  voltage 
drop  of  about  ,7  volts  across 
it  when  current  is  passed 
through  it.  (You  can  check 
this  by  measuring  the  voltage 
across  D3  with  tfie  trailer 
[i^ts    connected     and     the 
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brake  pedal  pressed.)  If  the 
normal  voltage  from  the 
battery  with  the  motor 
running  is  14  volts,  the 
voltage  at  the  trailer  lamps 
will  be  14  V  less  J  V  drop  or 
13.3  V,  The  loss  in  bulb 
brightness  is  insignificant  for 
a  chan^  from  14  V  to  13.3 
V. 

An  alternate  solution  is  to 
use  a  series  of  relays  wired  to 
perform  the  proper  function 
in  place  of  the  diodes.  Relays 
are  expensive  and  turn  out  to 
be  a  rather  complex  solution. 

Construction 

Construction  of  this  little 
adapter  is  not  critical  at  all- 
The  diodes  do  not  get  vep/ 
warm  in  this  application,  so  it 
is  not  necessary  to  mount  the 
diodes  on  heat  sinks.  For  my 
adapter^  I  mounted  all  four 
diodes  on  a  thin  piece  of 
plastic  sheeting,  such  as  a 
piece  cut  from  a  plastic 
saucer  or  plate,  I  then 
wrapped  ilie  entire  unit  in  a 
large  ball  of  plastic  electrical 
tape  to  insulate  it  and  make  it 
waterproof-  It  looks  sloppy 
(hence  no  picture),  but  it 
works  fine,  I  let  the  wires 
hang  out  of  the  ball  about 
18"  and  labeled  them  as 
shown  in  Fig.  3,  Use  #16  or 
larger  insulated  stranded  wire. 

Installation 

Installation  is  simple  if 
you  use  the  little  gadget  as 
shown  in  Fig.  4.  This  device  is 
a  simple  test  lamp  for  use  in 
determining  which  wire  goes 
to  which  light  in  the  car.  To 
use  the  test  lamp,  connect  the 
^ound  clip  to  a  good  ground 
point  on  the  car,  such  as  a 
point  on  the  frame  which  has 
bare  metal  showing.  Find  the 
wiring  harness  in  the  trunk 
which  connects  to  the  lights. 
Turn    on    the    taillight   and 
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F/g.  5.  European  car/tra/fer  fight  adapter. 


stick  the  pin  into  the  wires 
one  at  a  time  until  the  bulb 
lights.  Label  this  wire  with  a 
piece  of  masking  tape  **C'T"* 
Repeat  this  procedure  with 
tiie  turn  signals  and  the  brake 
line.  Make  sure  that  you  label 


all  wires  as  shown  in  Fig.  1. 
From  the  trailer  agency  or 
the  trailer  manufacturer,  find 
out  the  connections  for  the 
trailer  iights  and  label  these 
connections  as  shown  in  Fig. 
2,  For  final  hookup^  merely 
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tlcslly  impossible  to  form  a  micro- 
computer fan  club  in  my  home  town. 

But,  being  a  radio  ham,  I  wonder  if 
there  is  any  group  or  club  that  meets 
on  the  air  to  discuss  microcomputer 
matters  and  interchange  information. 
I  am  sure  that  many  foreign  hams  may 
have  a  similar  interest.  1  wonder  if  you 
have  knowledge  of  the  existence  of 
such  a  group  or  could  put  a  question 
regarding  this  in  75  Magaif'rte. 

(  am  personally  active  atmost  every 
day  around  21,350  kH^  between 
22,00  end  23.00  GiVlT.  t  also  operate 
on  10  and  20  meters. 

Han&SeemannCETlMF/GEIHB 

P.O.  Box  24-D 
Arica,  Chile 


JEFF  AND  JEFFERY 


In  73  for  November,  1977,  you 
have  referred  to  "16-year  old  Jeff  of 
Jefftronics." 

Jeff-Tronics  is  a  registered  trade- 
mark owned  by  Eugene  L.  Jeffery. 
Jeff  Rose,  to  whom  you  referred,  i$ 
not  connected  in  ^ny  way  with  Jeff- 
Tronics.  I  wouid  appreciate  It  if  you 
would  make  this  known  to  your  read- 
ers. 

Eugene  L.  Jeffery 
Cleveland  OH 

Pick  y 'picky.  —  Wayne. 


school  about  2  weel<s  ago,  and 
thought  you  were  very  nice.  Anyway, 
you  connected  us  wfth  Dotty  Gibson. 
She  was  very  pleasant  and  helpful,  and 
said  she  would  send  out  our  missing 
issues  by  UPS  the  next  day.  Well,  that 
was  just  fine.  I  had  waited  this  long 
and  couJd  wait  a  few  more  days. 
Then,  she  really  surprised  us  by 
offering  to  drop  them  off  at  our 
house,  as  she  was  going  shopping  out 
our  way. 

What  can  I  say,  except  that  we  were 
very  pleasantly  surprised.  [  don't 
think  we  can  thank  you  —  and 
especially  Dotty  —  for  going  out  of 
your  ways  to  help  us.  My  father  and  I 
both  thank  you  and  appreciate  it  very 
much.  With  such  great  service,  I  hope 
it  won't  be  too  long  before  1  can 
subscribe  for  life  (if  you  still  have  life 
subs).  I  am  16  and  plan  to  Eive  for  a 
few  more  years  and  don't  plan  on 
being  on  a  bomb  squad  or  a  sky  dlverf 

Rob  Nelson  we  1  FN O 
Bedford  NH 


BAD  GUYS? 


] 


This  letter  is  on  beiialf  of  my  father 
as  well  as  myself.  We  recently  moved 
from  Chicago  to  Bedford  NH,  and 
since  our  move  we  had  not  been 
receiving  73  since  August.  My  (Vlom 
placed  a  call   to  you  while   I  was  in 


After  15  years  of  supporting  the 
ARRL  and  most  of  its  policies  and 
considering  you  somewhat  of  a 
'"devil's"  advocate/*  I  finally  have  had 
it  with  QST  and  the  League,  In  asking 
a  question  about  their  September 
editorial  on  ham  gear  sale  control,  I 
ran  head  on  into  what  I  feel  is  in- 
excusable arrogance  and  barefy  dis- 
guised contempt  for  anyone  who 
questions  headquarters.  My  first  two 
letters  were  completely  ignored  and 
the  answer  to  the  third  {after  I  told 
them  they  had  seen  the  iast  of  my 
money  and  suponrt)  was  answered  by 
nitpicking  the  terms  I  had  used  in  my 
letters  and,  in  a  very  transparent 
manner,  5ti!l  avoiding  my  original 
question   as   to    who   the  "bad  guy" 
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match  the  labeled  wires  on 
the  adapter  to  the 
ccrresponding  wires  on  the 
car  and  the  trailer. 

Once  your  unit  is  built  and 
installed^     it     requires     no 


maintenance.  I  built  my 
adapter  three  years  ago  and 
have  been  using  it  ever  since 
to  connect  the  lights  on  our 
Vofvo  to  the  lights  on  our 
Coleman  camp  trailer,  ■ 


ma  n  u  f  ac  tu  rars  we  r  a. 

This  and  the  "n o-good -because - we- 
didn't-suggest-it"  attitude  on  repeater 
deregulation  have  convinced  me  the 
League  and  Q 57  are  now  one  and  the 
s^me  and  represent  the  QST  ad- 
vertisers rather  than  me  as  a  ham.  I 
therefore  am  willing  to  let  QST  fi- 
nance themselves  through  ads  without 
my  help.  The  money  I  saved  by  my 
rebellion  is  enclosed  for  my  first  ever 
subscription  to  73. 

Keep  the  RTTY  articles  going  —  I 
bought  your  RTTY  issue  off  the  shelf. 

Tom  Hill  WA4ECB 
Cocoa  Beach  FL 

No  wonder  QST  didn't  want  to 
artswer  your  letters  .  - .  t^Bt  wouid 
expose  their  ^'crusade''  for  the  fantasy 
ft  really  is.  There  are  no  bad  guy 
manufacturers  .  .  .  and  only  a  handful 
of  unprincipled  dealers  who  have  been 
reseiiing  barn  equipment  to  CB  dealers 
for  the  CB  market  This  market  has 
almost  dropped  dead  right  along  with 
CB  sales,  so  the  whole  thing  is  Just 
demagoguery.  Even  the  FCC  admits 
that  there  is  no  significant  prabiem 
with  CBers  coming  into  the  ham 
bands  .  .  ,  but  this  is  such  a  strong 
emotional  issue  with  many  hams  that 
QST  has  deliberately  used  it  knowing 
that  it  is  3  fake  issue.  Sadly,  thousands 
of  well-meaning  and  sincere  hams  have 
been  sucked  in  by  this  latest  QST 
pioy.  -  Wayne. 


IMPfiESSIONS 


] 


Well,  my  first  year's  subscription  to 
73  is  just  about  up,  and  I  thought  you 
might  like  to  know  what  I  thought 
about  the  magazine.  J  wonder  if  what 
Tm  about  to  say  is  on  other  minds, 
too  —  impressions  about  the  magazine 
and  the  people  who  read  it. 

I  like  your  idea  of  a  Earge  tetters 
sectiort.  It's  a  good  source  of  informa;- 
tion  and  opinions  from  guys  from  all 
over  on  pertinent  (and  some  not-so- 
pertinent)  topics.  It's  always  one  of 
the  first  things  I  read  when  I  get  the 
magazine.  But  why  doesn't  Wayne 
answer  the  questions  anymore?  Mot 
that  I  mind  John  Molnar,  but  I  was 
just  wondering. 

Whatever  happened  to  the  "Ancient 
Aviator"  by  Green,  Sr7  That  was  a 
nice  touch.  Hope  nothing  happened  to 


him.  Same  with  the  guest  editorials, 
Same  with  the  I/O  editorial  and 
report. 

Speaking  of  the  I/O  section:  For 
heaven's  sake,  guys,  don't  let  it  die! 
It's  dangerously  close  now; don't  let  it 
go  all  The  way.  Computers  are  in  our 
future.  If  73  doesn't  carry  the  in- 
formation, who  wiil?  I  doubt  that 
"other  magazine"  would.  There  have 
been  some  great  articles  in  that  sec- 
tion  [I  especially  liked  the  one  that 
had  a  program  to  decode  OSCAR 
telemetry);  keep  it  going. 

As  for  the  rest  of  the  articles,  there 
was  always  something  worth  reading 
in  every  issue.  Although  Tm  not  active 
in  some  aspects  of  ham  radio,  there 
are  articles  which  are  easy  to  read  and 
valuable  when  and  if  I  decide  to  get 
into  that  stuff. 

In  fact,  I've  found  that  most,  if  not 
ail,  of  the  articles  in  73  have  a  light, 
easy-to-read  tone  that  maf<es  it  worth 
going  through  again.  I  read  that 
"other  magazine"  when  I  want  to  take 
a  nap. 

By  the  way,  Vm  renewing  for  3 
years. 

Mark  HerrDWB9LSS 
Oconomowoc  W| 

Sad  enough  you  have  lo  read  my 
editorials  without  your  provoking  me 
to  waste  space  on  the  letters  pages. 
Now.  about  i/Q  ^  . ..  no,  it  shall  not 
die.  For  some  reason.  Kilobaud 
seemed  to  drain  the  input  of  micro- 
computer articles  during  the  past  year. 
Now,  with  several  months  of  com- 
puter articles  in  hand  for  Kilobaud, 
we  are  beginning  to  have  more 
material  for  73  along  this  line.  With  a 
lor  of  readers  getting  both  magazines , 
it  se&med  to  me  to  be  unfair  to  print 
the  same  articles  in  both,  so  there  has 
been  rto  duplication.  Ancient  Aviator 
Green  has  been  promising  for  several 
months  to  get  back  to  his  typewriter. 
You  can  bet  that  he  is  being  reminded 
frequently,  since  many  readers  have 
teen  after  us  for  more.  —  Wayne. 


H.O.L.K.A.R. 

I  want  to  bestow  upon  you  the 
Honorable  Order  of  Leaders  of 
Knowledge  of  Amateur  Radio.  Being  a 

Continued  on  page  83 
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WiUiam  F.  Jordan  WB4NAY 
422  North  Ride 
Tallahassee  FL  323Q5 


Repeater  Procedure 


you  haven't  tried  one  yet? 


It  was  natural  that  as  ama- 
teurs moved  into  the  VHF 
and  UHF  repeater  fre- 
quencies, they  carried  with 
them  many  of  the  procedures 
that  proved  useful  on  the 
lower  bands.  The  habits  were 
(and  are)  hard  to  break,  but 
are  often  disfu national  when 
applied  in  repeater  opera- 
tions.  The  objective  of  this 
article  is  to  discuss  some  of 
the  unfortunate  practices 
occurring  in  the  repeater 
spectftim  and  to  offer  some 
suggestions  which  might 
render  repeater  operations 
more  functionaL 

The   low   bands   are   typi- 
cally    crowded,     subject    to 

fade,  drift,  and  interference 
from  stations  which  may  not 
hear  one  another.  Under 
these  marginal  conditions, 
operators  commonly  do 
whatever  they  can  to  assist 
the  communications  process. 
For  example,  they  may  begin 
to  *'push**  the  mike  a  bit  in 
the  hope  of  increasing  the 
average  sideband  power.  They 
will  probably  talk  contin- 
uously for  longer  periods 
because  they  recognize  that 
band  conditions  may 
deteriorate  and  they  may  not 
be  able  to  say  all  they  had 
intended  to  say.  Since  words 
and  phrases  often  fade  out^ 
they  are  likely   to   pass   the 


QSO  to  the  other  operator  by 
using  callsigns  which  are  more 
easily  detected  than  the  single 
word  "over,"  Further,  their 
calls  to  other  stations  are 
commonly  long  to  com- 
pensate  for  fade,  noise,  and 
interference.  These  practices, 
although  useful  in  the  HF 
region,  yield  unsatisfactory 
results  when  applied  to  other 
bands. 

First,  there  is  the  tendency 
to  **push'^  the  mike,  that  is, 
to  speak  substantially  louder 
than  one's  average  speaking 
voice.  In  FM  communications 
systems,  the  peak  ^'loudness" 
of  one's  signal  is  limited  by 
the  clipping  action  of  devia- 
tion limiting.  Although 
average  deviation  can  be 
increased  somewhat,  it  is 
usually  at  the  expense  of 
intelligibility  (due  to  distor* 
tion),  especially  in  trans- 
ceivers using  phase  modula- 
tion. Consequently,  the 
tendency  to  speak  more 
loudly  than  usual  in  FM 
communications  conditions 
often  results  in  reduced 
effectiveness  and  the  practice 
ought  to  be  avoided. 

Long  continuous  transmis- 
sions also  cause  serious  prob- 
lems. They  are  also  unneces- 
sary. Obviously,  while  one 
individual  is  talking^  he  is  the 
only   one  talking,  and  other 


traffic,  possibly  emergency 
traffic,  cannot  be  passed. 
Some  repeater  groups  con- 
sider the  rag  chewer  their 
most  serious  problem,  and 
certainly  the  effectiveness  of 
a  repeater  must  diminish 
considerably  as  the  number 
of  ^s§rs  declines  due  to  the 
monopolistic  practices  of  a 
few.  Perhaps  a  policy  of  cail 
and  switch  would  reduce 
these  problems.  Call  on  the 
repeater,  then  switch  to  a 
simplex  frequency. 

The  heavy  use  of  unneces- 
sary transmissions,  especially 
callsignSj  crowds  the  available 
repeater  time  and  makes 
monitoring  very  tiresome. 
Although  regulations  require 
operators  to  identify  only 
diic^  within  ten  minute  inter- 
vals, many  insist  on  much 
greater  frequency  and  often 
include  the  other  QSO 
members'  callsigns.  The 
repetition  of  these  redundant 
callsigns  has  no  communica- 
tions content  The  amateur 
service  is  the  only  one  which 
requires  any  mention  of 
another's  callsign,  and  this  is 
at  the  conclusion  of  the  QSO, 
Perhaps  further  FCC  rule 
relaxation  will  eventually 
eliminate  this  content  I  ess 
requirement  also. 

Another  unfortunate  prac- 
tice is  the  use  of  extraneous 


verbiage  in  the  call-up.  Long 
call-ups  are  much  more 
anrit>ying  than  effective. 
Squelched  receivers  are  either 
on  or  off,  and  long  call-ups 
do  not  make  them  "more" 
on.  Also,  the  call,  followed 
by,  '*Are  you  there,  Bob?'*  or 
some  such  thing  is  redundant 
The  call-up  asks  the  same 
question. 

Aside  from  the  HF  hold- 
over habits,  other  practices 
and  procedures  can  nnake 
repeater  operations  much 
more  enjoyable  and  effective. 
The  following  are  a  few  of 
them: 

1 .  Keep  radios  in  good 
shape.  Clubs  may  wish  to 
sponsor  clinics  to  correct 
members'  radio  adjustments. 
Deviations  should  be  limited 
to  ±  5  kHz  and  mike  gains 
should  be  set  to  minimize 
distortion*  Transmitters 
should  be  on  frequency. 

2.  Establish  a  practice  of 
pausing  several  seconds 
between  transmissions  to 
permit  access  for  other  oper- 
ators* 

3.  When  breaking  into  a 
QSO,  operators  probably 
should  use  their  callsigns 
rather  than  the  word 
"break/'  The  callsign  is  the 
only  legal  method,  and  some 
repeater  groups  have  estab- 
lished the  policy  of  not  recog- 
nizing entering  stations  that 
use  ''break,/* 

4.  Avoid  entering  a  QSO 
in  progress  unless  substantial 
content  can  be  provided.  It 
might  otherwise  be  con- 
sidered a   rude  interruption. 

5.  Avoid  testing  on  re- 
peater input  frequencies. 
Especially  avoid  testing  tele- 
phone tones  on  repeaters* 

6.  Minimize  repeater  use 
for  base  station  communica- 
tions. Simplex  operation  is 
probably  just  as  effective  and 
is  a  much  more  efficient  use 
of  scarce  frequency  resources. 

7.  Use  no  more  power 
than  is  necessary.  Multiple 
repeater  key-ups  are  becom- 
ing a  major  problem  for  some 
groups. 

8.  Try  to  avoid  repeater 
DXing.  When  repeater  DX  is 
possible,  it  is  invariably  a 
result  of  weather  conditions. 
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These  conditions  make  it 
practically  impossible  to 
work  into  only  one  DX  sta- 
tion at  a  time.  Although  it 
may  be  a  thrill  to  work  a 
repeater  500  miles  away,  it  is 
likely  that  al!  repeaters  along 
that  500  mile  line  (and  then 
some^  probably)  with  the 
same  frequency  will  be  held 
open  during  the  operation.  In 
some  cases,  clubs  have  com- 
plained that  hand-held  porta* 
bles  were  unable  to  work  in 
disaster  situations  because 
non-local  DXers  had  captured 


local     repeaters     with     their 
powerful  signals. 

9.  When  an  operator 
wishes  to  use  a  repeater  and  is 
willing  to  talk  with  anyone, 
he  might  simply  announce  his 
call  or  perhaps  his  call  fol* 
lowed  by  "monitoring"  or 
"listening,"  "QRZ"  does  not 
really  make  much  sense,  but 
it  is  also  occasionally  used. 
But  if  he  desires  something  in 
particular,  such  as  road  infor- 
mation or  a  test  or  to  report 
an  accident,  he  should  say  as 
much.  Control  operators  and 


other  listeners  often  cannot 
afford  the  time  to  engage  in 
conversation  for  its  own  sake, 
but  will  happily  provide 
needed  assistance. 

10>  After  calling  a  station 
and  receiving  no  response, 
amateurs  will  occasionally 
announce  something  like, 
*^  Nothing  heard,  W4XYZ 
clear"  or  "W4XYZ  clear." 
Such  practices  are  common  in 
commercial  services,  but  serve 
no  particular  function  in  the 
amateur  service.  They  prob- 
ably ought  to  be  avoided. 


In  summary,  the  abandon- 
ment of  certain  HF  practices 
and  the  implementation  of 
other  procedures  will  make 
repeater  operations  much 
more  pleasant  and  effective. 
These  suggestions  are  offered 
for  consideration.  Clubs  may 
wish  to  adopt  them  as  policy 
or  change  them  to  ones  more 
suitable  to  their  particular 
operations.  In  any  event, 
repeater  groups  probably 
ought  to  establish  some 
guidelines  to  make  their 
systems   more   manageable. « 


Following  assembly  of  a 
Heath     SB  102     trans^ 
ceiver,  a  problem  was  experi* 

enced  during  alignment. 
While  tuning  the  heterodyne 
oscillator  coils  for  maximum 
drive  to  the  6146s^  the  meter 
reading  was  very  erratic* 
Tapping  the  cover  over  these 
coils,  or  touching  the  band- 
switch,  also  caused  the  grid 
meter  to  change  reading,  and 
the  output  to  vary  on  the 
wattmeter. 

Investigation  revealed  that 
the  trouble  was  caused  by 
intermittent  parallel  grounds 
on  the  four  small  PC  boards 
located  in  this  compartment. 
The  trouble-causing  extra 
grounds  on  these  PC  boards 
resulted  from  their  loose  fit 
in  the  slots  of  the  metal  comb 
atuched  to  the  support  rail. 
(Refer  to  the  pictorials  on 
pages  84  and  85  of  SB-102 
manual)  Any  slight  move- 
ment of  these  boards  caused  a 
make  or  break  contact  with 
the  metal  comb,  resulting  in  a 
change     in     ground    current 

paths. 

The  problem  was  cor- 
rected by  removing  the  metal 
comb  from  the  support  rail 
and  replacing  it  with  one 
fabricated  from  noncon- 
ductlve  plastic.  I  used  a  piece 
of  right  angle  plastic 
molding  obtained  in  a  hard- 
ware store.  Matching  slots 
were  cut  using  a  hacksaw  and 
the  old  meul  comb  as  a 
template.  Two  blades  were 
installed  in  the  saw  together 
to  provide  correct  slot  width. 
The  plastic  comb  was  then 
attached  to  the  support  rail  in 


Stanly  Sears  W2PQG 
1 88  Concord  Drive 
Paramus  NJ  07652 
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easy  alignment  cures 


the    same     position    as    the 
original  metal  comb. 

Prior  to  putting  the  rail 
and  comb  back  in  place,  small 
strips  of  electrical  tape  were 
cut  and  placed  along  the 
bottom  edges  of  the  four  PC 
boards-  This  was  done  to 
prevent  the  cover  from 
touching  the  ground  foil  of 
these  boards  and  causing  a 
similar  problem. 

Following  this  modifi- 
cation, the  heterodyne  oscil- 
lator,  driver  grid,   and  plate 


coils     were     readjusted     per 
Heath  instructions. 

After  a  few  weeks  of 
operation,  one  other  problem 
developed  with  the  SB-102- 
Gradually,  a  loss  in  receiver 
sensitivity  and  transmitter 
output  developed.  This  w^ 
found  to  be  caused  by  slip- 
page of  the  belts  on  the  small 
pulleys  of  the  driver  pre- 
selector tuning  shaft.  The 
pulleys  were  coated  with  a 
layer  of  rubber  cement  to 
create     friction.     When     the 


cement  dried,  the  belts  were 
reinstalled  and  the  two  capac- 
itors adjusted  to  track  to- 
gether. 

As  a  final  tip,  take  a  look 
at  the  tuning  range  of  the 
final  loading  capacitor.  Heath 
instructions  for  pulley 
mounting  are  incorrect  and,  if 
followed  verbatim,  will  per* 
mil  only  a  90^  movement 
instead  of  a  full  180°  swing. 
Readjustment  of  the  pulley 
on  this  capacitor  will  be  re- 
quired, ■ 
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Michael  Conw ill  N2MW 
481  C&tlton  Road 
Wyckoff  NJ  07481 


QRP  Hints 

for  low  power  freaks 


When  t  first  heard 
about  low  power 
operating  (commonly  called 
QRP^  from  the  Q-signal 
meaning  decrease  transmitter 
power),  I  was  a  bit  skepticaL 
As  a  new  ham,  I  had  fallen 
into  the  high  power  syn- 
drome and  had  trouble 
believing  anyone  could  com- 
municate with  a  transmitter 
which  used  a  half  Watt  resis- 
tor for  the  dummy  load.  Yet 
curiosity  got  the  best  of  me, 
and  soon  I  had  built  a  QRP 
transmitter  of  my  own. 
During  my  first  QRP  OSO,  I 
not  only  discovered  that 
using  micropower  for  reliable 
communications  was  possible, 
but  also  found  I  was  having  a 
ball  at  the  same  time!  How 
was  my  signal  at  W8TNL,  300 
miles  away,  during  broad  day- 


light on  40m?  I  received  an 
RST  of  589,  and  power  input 
was  under  one  Watt! 

The  QRP  Station 

Getting  on  the  air  QRP  is 
nut  difficult  Since  QRP 
transmitters  use  a  minimum 
amount  of  parts,  building  a 
QRP  rig  is  an  excellent  way 
for  the  novice  builder  to  get 
an  introduction  to  construc- 
tion, without  putting  his  life 
savings  on  the  line.  Being 
simple  and  straightforward  in 
design,  such  rigs  are  not  hard 
to  build,  and  parts  are  readily 
available.  Plans  for  the  con- 
struction  of  a  number  of 
transmitters  in  the  five  Watt 
region  have  appeared  within 
the  last  few  years  in  75. 

For     those     who     would 
rather   buy   than   build  from 


scratch,  there  are  a  number  of 
reasonably  priced  QRP  trans- 
ceivers on  the  market,  both  in 
ready-made  and  kit  form. 
Among  the  most  popular  are 
the  Ten-Tec  Argonaut  and 
the  Heath  HW-8,  Other,  older 
fttodel  QRP  rigs,  su^h  as  the 
Heath  HW-7  and  the  Ten-Tec 
PM  series,  may  be  purchased 
very  inexpensively  at  local 
hamfests  and  flea  markets. 
These  compact  units  are  not 
only  useful  for  home  station 
use^  but  also  may  be  powered 
by  batteries  and  taken  to  a 
field  day  or  vacation  site  as 
welL 

Depending  upon  the 
equipment  you  now  have,  it 
may  not  be  necessary  to  pur- 
chase or  build  a  separate  QRP 
rig.  Many  transmitters  may  be 
run   QRP  by  simply   turning 


down  the  CW  level  or  the 
microphone  pin.  Others  will 
give  a  few  Watts  output  while 
in  the  tune  position.  Experi- 
ment with  your  own  trans- 
mi  ttfef  and  a  sensitive  watt- 
meter to  see  if  either  of  these 
methods  will  work  in  your 
case.  Refliember  that  many 
transmitters  will  give  out  a 
Watt  or  two,  even  when  the 
front  panel  meter  would  seem 
to  indicate  that  this  is  not 
true. 

If  you  decide  to  obtain 
separate  equipment  for  your 
QRP  operating,  look  tor  solid 
state  equipment.  This  is 
especially  true  if  you  plan  to 
operate  portable^  using 
batteries  as  the  power  source. 
Transistorized  rigs  are  light- 
weight and  compact  and  also 
waste  less  power  than  do 
comparable  tube  rigs. 

When  choosing  a  QRP  rig, 
attempt  to  find  one  with  a 
vfo  (variable  frequency  oscil- 
lator). When  using  low  power, 
it  is  sometimes  necessary  to 
duck  out  from  under  QRM, 
which  is  impossible  to  do 
when  using  crystal  control. 
Furthermore^  you  will  find 
yourself  limited  in  operating 
space  while  using  crystals,  un- 
less you  have  a  large  pile  of 
them.  From  a  construction 
standpoint,  a  crystal  con- 
trolled rig  is  a  fine  way  to 
start,  but  you  will  want  to 
leave  provisions  for  adding  a 
vfo  later. 

If  you  do  decide  to  sac- 
rifice frequency  coverage  for 
ease  of  construction  when 
you  first  operate  QRP,  buiSd 
a  rig  using  a  variable  crystal 
oscillator  (vxo).  This  will  en- 
able you  to  shift  your  trans- 
mitting frequency  a  few  kilo- 
cycles above  or  below  the 
normal  operating  frequency 
of  each  crystal  you  have. 

Many  transmitters  de- 
signed for  QRP  work  suffer 
because  they  are  made  for 
only  one  band,  IF  conditions 
on  that  band  are  poor,  youVe 
out  of  Suck.  Therefore,  buy 
or  build  a  rig  which  can  be 
used  on  at  least  two  bands. 
Not  only  wilt  you  still  be  able 
to  operate  when  conditions 
on   one   band   are  poor,  but 


&4 


you  will  also  be  able  to  take 
advantage  of  the  differing 
characteristics  of  the  second 
band. 

You    may    be    wondering 
where    you    will    find    a    rig 
which  fits  all  the  prerequisites 
1  have  placed  upon  it.  If  you 
plan  to  buy  a  commerciaify 
nnade    rig,    don't    worry.   Al- 
most  all    commercial   gear   is 
solid  state,  has  a  vfo,  and  is 
muliiband.  If  you  Ye  planning 
to   build  your   rig  and  have 
had  trouble  finding  a  suitable 
design,  check  the  July,  1976, 
issue  of  73.  On  page  30  is  an 
article     by     WA7SCB    called 
'The  Mini-Mite  Allband  QRP 
Rig/'  which  should  help  you. 
One  common  myth  is  that 
a  QRP  antenna  system  must 
be   exotic.   This  fs  not  true* 
While  beams  and  quads  will 
outperform   dlpgles  and  add 
greatly   to   the  strength  of  a 
QRP  signal,   they  are  by  no 
means  a  necessity.  The  main 
consideration     is     antenna 
efficiency.    Is    your   antenna 
cut   to  the  correct  specifica- 
tions? Are  all  joints  soldered 
securely?    And  is  your  feed- 
line   length    kept    to   a  mini- 
mum? If  you  are  oniy  sending 
out  a  few  Watts  to  start  with, 
it  is  important  to  make  sure 
that    as    much    of    that    as 
possible   is   radiated.    Person- 
ally,    I   find  that  my  dipoles, 
which   range    in  height  from 
twenty  to   thirty  feet,  do  a 
suitable  job. 

ORP  Operating  Hints 

When  operating  with  low 
power,  your  signal  will  ob- 
viously be  less  strong  than 
that  of  a  station  operating 
under  similar  conditions  but 
using  higher  power.  For  ex- 
ample, the  signal  of  a  station 
using  five  Watts  will  be  about 
three  S-units  below  the  signal 
of  a  200  Watt  station.  Thus, 
the  ORP  operator  must  rely 
upon  operating  skill,  rather 
than  the  ability  to  overpower 
another  station,  to  make  con- 
tacts. There  are  a  number  of 
things  that  a  QRP  operator 
may  do  in  order  to  increase 
his  reply  rate. 

Most  QRP  operators  do 
not  call  CQ  unless  they  are 
trying  to  raise  another  QRP 


station.  The  majority  of  hams 
will  not  answer  the  call  of  a 
weaker  station,  if  there  is  a 
stronger  station  cailing  else- 
where on  the  band.  Since  this 
is  usually  the  case,  caflingCQ 
while  QRPing  is  almost  al- 
ways a  waste  of  time.  Instead, 
answer  the  call  of  a  station 
calling  CO  or  one  who  is  just 
completing  a  contact.  After 
he  has  ended  his  transmission, 
he  will  be  listening  carefully 
for  stations  calling  him,  and  is 
less  likely  to  pass  up  a  call 
than  the  operator  who  is 
casually  looking  for  a  CO- 

When  calling  a  station,  I 
usually  sign  my  call  and  add 
that  I  am  QRP-  Many  a  high 
power  operator  will  take  the 
extra  bit  of  effort  necessary 
to  work  a  weaker  signal,  if  he 
knows  the  station  on  the 
other  end  is  using  low  power. 
This  will  also  let  any  other 
low  power  operators  who 
may  be  listening  know  that 
you  work  QRP  as  welL 

Do  not  be  discouraged  if  it 
takes  a  number  of  calls  before 
you  get  an  answer.  Many 
people  who  try  ORP  for  the 
first  time  make  the  mistake 
of  assuming  that  they  will  get 
an  answer  to  every  call,  and 
they  give  up  after  only  a  few 
tries  if  they  don't.  Be  very 
patient.  Chances  are,  it  will 
take  you  a  while  to  get  used 
to  using  low  power,  but,  after 
you  havCj  you  will  find  that 
you  are  getting  about  as 
many  replies  as  you  did  when 
you  operated  with  high 
power. 

QRP  and  Rag  Chewing 

The  fact  that  you  are  QRP 
makes  a  great  topic  for  the 
rag  chewer  I  have  found  that 
most  high  power  operators 
are  genuinely  interested  in 
my  QRP  experiences.  Most 
ask  about  power  input,  an- 
tennas, and  other  equipment- 
related  details^  but  some  even 
ask  how  I  got  interested  and 
express    an   iriterest   in   QRP 

themselves. 

For  those  who  wish  to  rag 
chew  with  other  QRPers,  low 
power  stations  may  often  be 
found  on  the  unofficial  QRP 
operating  frequencies-  On 
each  band  they  are  forty  kilo- 


hertz  above  the  band  edge, 
with  the  only  exception  being 
twenty  meters,  where  the 
QRP  frequency  is  14,065 
MHz. 

It  is  my  opinion  that  forty 
meters  is  the  best  band  for 
QRP  rag  chewing.  Conditions 
are  almost  invariably  reliable, 
with  500  miles  being  a  typical 
distance  during  daytime  and 
many  thousands  of  miles  pos- 
sible at  night.  At  night, 
though,  avoid  the  broadcast 
stations.  Most  hams  who  run 
a  kilowatt  have  difficulty 
competing  with  the  broad- 
casters, so  trying  to,  when 
using  only  a  few  Watts,  is 
futile. 

Whenever  I  hear  another 
QRP  station  on  the  air,  I 
attempt  to  contact  him. 
Two-way  QRP  contacts  can 
be  very  enjoyable  and  are 
beneficial-  Exchanging  opera- 
ting  experiences  and  hints 
will  be  of  mutual  interest, 
and  the  report  you  receive 
from  the  other  station  will 
help  you  judge  just  how  well 
you  are  doing  as  compared  to 
other  QRPers.  You  will  re- 
ceive an  honest  signal  re- 
port from  the  other  QRP 
station  because  he  would 
want  to  know  truthfully  how 
his  signal  was,  instead  of 
being  flattered  if  he  were  in 
your  place. 

Low      Power      Contest 
Operating 

Contests  offer  a  great 
chance  for  the  QRP  operator 
to  test  his  station,  gain  con- 
fidence in  his  equipment,  and 
polish  off  stations  for  any 
awards  he  might  be  chasing. 
During  contests,  some  of  the 
best  operators  and  stations 
are  on  the  air,  and  together 
they  have  little  trouble 
picking  out  the  signal  of  a 
weaker  station,  despite  QRM 
on  adjacent  frequencies.  The 
contacts  are  quick,  so  there  is 
no  need  to  worry  about 
fading  or  sudden  changes  in 
band  conditions.  Further- 
more, there  are  enough  sta- 
tions to  keep  busy  at  all 
times.  QRP  operators  have 
even  won  contests  which  have 
a  low  power  multiplier,  be- 
cause   the    multiplier    more 


than  made  up  for  the  de- 
crease in  score  caused  by 
operating  QRP. 

When  operating  in  a  large 
contest,  avoid  the  first  few 
hours.  During  this  time, 
everyone  is  on  the  air  and 
most  stations  contact  the 
loudest  signal  they  hear. 
When  the  action  has  died 
down  a  bit  and  a  station  has 
to  hunt  for  contacts,  rather 
than  hearing  five  returns  to 
his  CQ,  the  operator  will  have 
little  trouble  finding  your  sig- 
nal He  will  want  your  con- 
tact. 

Always    make    your    first 

call  brief,  A  good  contest 
operator  will  respond  to  a 
simple  ^'de  WB2DFO"  and 
complete  a  contact  quicker 
than  if  he  replies  to  a  louder 
but  longer  "W^XYZ  de 
WB2DF0  WB2DFO,^'  and 
quickness  is  the  key  to  suc- 
cess. Begin  your  transmission 
the  instant  the  other  station 
stops  his.  tf  you  don't  suc- 
ceed at  first,  try  again, 
making  your  call  longer.  It  is 
always  faster  to  make  more 
than  one  call  than  to  find  an 
un worked  station,  and  not 
uncommon  to  work  a  statiori 
on  your  second  call,  even  if 
he  missed  your  first. 

When  contesting  QRP, 
make  frequent  band  changes. 
This  will  ensure  that  you 
catch  band  openings  that  will 
bring  in  distant  sections  that 
are  not  always  availabie  to 
the  QRP  operator,  and  will 
also  keep  the  flow  of  new 
stations  coming  in.  Balance 
your  activity  between  the 
higher  frequency  bands  (20, 
15  and  10),  which  will  bring 
in  distant  sections,  and  the 
lower  frequency  bands  (80 
and  40),  which  will  tend  to 
bring  in  a  higher  QSO  p€^x 
hour  rate.  Of  coursep  if  the 
contest  is  based  only  on  the 
amount  of  contacts  made, 
rather  than  the  amount  of 
contacts  times  the  number  of 
different  sections,  go  to 
where  the  most  activity  is. 

During  a  contest,  the  '*no 
CQ"  rule  may  be  broken, 
although  calling  CQ  should 
still  be  the  exception  rather 
than  the  rule.  By  calling  CQ, 
you  can  hope  to  get  contacts 
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from  those  people  who  are  in 
the  contest  casually,  rather 
than  to  win.  These  stations 
are  important  and  can  do 
much  to  build  a  score. 

If  you  have  a  few  nninutes 
during  the  weekends,  get  into 
the  QSO  parties.  These  often 
have  a  limited  amount  of 
participation,  and  those  who 
are  in  it  are  desperate  for 
contacts.  Always  send  in  your 
contest  results,  even  if  you 
only  made  a  few  contacts. 
You  may  find  yourself  get- 
ting an  attractive  award  be- 
cause you  were  the  only 
entry  from  your  state  or  sec- 
tion. The  sponsors  of  the 
smaller  contests  are  always 
happy  to  hear  about  your 
activity,  and,  if  there  is  a  lack 
of  participation,  they  may 
not  sponsor  the  event  again 
the  next  year. 

DXing? 

At  one  time  or  another 
most  Hams  are  bitten  by  the 
DX  bug.  The  QRPer  is  no 
exception.  A  low  power  oper- 
ator is  curious  to  see  just  how 


far  he  can  get  with  only  a  few 
Watts  of  rf  flowing  to  the 
antenna,  and,  while  DXing  is 
obviously  more  difficult  and 
challenging  at  QRP  levels,  it  is 
possible.  In  fact,  a  number  of 
QRPers  have  made  the  DX 
Century  Club,  while  using 
under  five  Watts,  and 
numerous  others  have  earned 
Worked  All  Continents. 

A  general  rule  in  QRP 
DXing  is  use  the  highest  fre- 
quency band  that  is  open. 
When  ten  meters  is  open,  it 
can  produce  amazingly  strong 
signals  at  the  receiving  end  of 
a  QRP  transmission,  and  its 
performance  is  greatly 
superior  to  fifteen  or  twenty 
meters.  Many  hams  disregard 
ten  and  fifteen  meters  during 
sunspot  minimum,  and 
thereby  miss  DX  openings. 
When  this  is  the  case,  the 
QRP  operator  has  a  real  ad- 
vantage, for  he  may  find  him- 
self on  a  band  loaded  with 
DX,  but  with  very  few 
DX'hungry  American  stations 
taking  advantage  of  the  open- 
in  525.  These  cbrftacts  are  there 


for  the  asking. 

Since  it  is  almost  im- 
possible to  compete  with 
multi-kilowatt  stations  and 
the  QRM  caused  by  them, 
avoid  large  DX  pileups.  In- 
stead, tune  around  the  band. 
You  may  find  that  so  many 
DX  hounds  are  Involved  in 
the  plleup  that  there  are 
other  less  rare  DX  stations 
who  have  few  people  to  talk 
to.  When  working  in  the 
smaller  pileups,  your  best  bet 
is  to  transmit  about  a  kilo- 
hertz  above  or  below  the  rest 
of  the  crowd.  If  the  DX 
st^Lipn  is  having  trouble 
copying  due  to  QRM^  there  is 
a  good  chance  he  will  hear 
your  signal  on  the  side> 

When  trying  QRP  DXing, 
have  patience  and  more 
patience.  Chances  are  you 
won't  get  a  DX  station  on 
your  first  calk  You  may  not 
get  him  at  all.  But  when  you 
finally  do  work  some  DX, 
congratulate  yourself!  The 
pride  obtained  from  raising  a 
DX  station  while  running 
QRP    is    immerisyy    greater 


than     that    obtained     when 
using  high  power. 

Closing  Notes 

QRP  operators  have  their 
own  club  made  up  of  hams 
woridwide  who  enjoy  low 
power  operating.  The  QRP 
Amateur  Radio  Club  Inter- 
national consists  of  almost 
four  thousand  QRP  oper- 
ators. It  sponsors  awards  and 
operating  activities  for  the 
low  power  enthusiast  as  welt 
as  publishes  a  quarterly  news- 
letter. Membership  informa- 
tion may  be  obtained  from 
the  club  secretary,  Joseph 
Szempias  W8]KB,  2359 
Woodford  St.,  Toledo  OH 
43605, 

Good  luck!  I  hope  you 
decide  to  give  QRP  a  Iry.  If 
you  do,  youll  find  out  that 
operating  with  low  power  is, 
indeed,  possible  and  is  a  great 
deal  of  fun.  Right  now,  I 
think  111  give  the  bands  a 
check  myself-  Maybe  [II  hear 
one  of  the  last  few  states  I 
need  for  QRP  Worked  All 
States!  ■ 


VERTICALS  -  OIPOUS  •  TRAPS  •  BAWNS 


TRAP  VERTICAL  ANTENNAS 
No  antEnrta  tuifief  needed— Fu!i  laqa(  power  Jimu — 
Fullv    a*^«rnbied    and    ready    tot    oparatlon    —  No 
radiab  required  —  1:1  VSWP  io  50  OHM  coax 


MODEL             BANDS 

HT 

PRICE 

TV '2  15              20  15 

13' 

»34,95 

TV-4215           40  ZO  iS 

£2' 

*44.95 

TV-a4215         00  40  20  lb 

30" 

^69.95 

HIGH  PERFORMANCE 

COMPACT  VERTICAL  ANT  EM  N  AS 

Uses   'top  loading'   for  reduced 

siire  and 

■maKlimum 

sfffciency  —  us*  Z  at  more  to  form  s  pha&#d  array 

—  No  antenna  tun^r  n«a^ed  — 

Folds  to 

S^  p^ckifiqfi 

MODEL            SAN PS 

HT 

PntCE 

CV'l&O             IfiO 

23^ 

$44. 95 

cveo            fO 

20' 

»39-9S 

CV-4a                40,15 

15' 

$34.^5 

CTV-a040       80/40/15 

ZO* 

t59,5S 

AO-1    —  10  M«tar  Convarsion  Kit  --  add  10  mm^r 
coveraga  to  any  Antenrta  Sup^  v*rtJca1  .   .  ,   .   $9.95 

Att  vsrticati  mcfude  ground  pott 
pfii$  A/i  mounting  h^rdw^m 


TO  ORDER   -  Wm«  oi  Phons  - 
iMciude  snippin<3  —  D^poici  3.2.50  — 
VCrtVcaF^  $J.DO  —  Floiidj   rf^^ldtn^l^, 

plKs^Q  ,>dd  4''.'„  *ate^:  lax 


—  PKone  Orders  yV«kQ-m«i  — 

9:30  to  5:&0  —  Monday  ^hrii  Stturday 

813/585  9&B3 

Include  inteibank  No>  arrd  expiration  da^te  on 
credU  card  ordsr^  —  24  Hour  shipment,  30  day 
guarantee  — For  mor«  into:  SASE  or  Ist  Class  Stamp 


APARTIVIENT  -  PORTABLE  -  TRAILER 
AV-1  ALLTENNA 

Use  thi^  p(jrtai?l<i  anl«fina  anywhere  —  Mounts  on 
window  till  OT  pattO  galling  —  Solves  landlord  pro- 
talflms  —  80-10  meters  —  Chan-ge  bands  by  swUch- 
Ing  preset  inductance  —  Adjuitat>te  to  1:1  VSWR 
at  any  frequandy  —  13'  maKimum  e^tencled  tieight 
-  Ltght  weight  —  Under  10  lb*,  —  Use  on  travel 
can^pQfS  and  wans  —  Mounts  easily  un  ground  post 
{Included)  ot  Ofi  sidft  of  camper  of  vafi  —  No 
antenna  tuner  needed  —  Full  ^egal  powtr  limit  — 
Fully  assernbled  *  ready  lor  operation  —No  radlals 
required  —  f^olds  to  S'  package  for  easy  storage 
Export  version  Toms  \<j  3' 

MODEL  BANDS  MT  PRICE 

AV-1  flO-lO  13Mtn*x)     $49.95 

FULL  SIZE  VERTICAL  ANTENNA 

Fun  quarter  wave  which  can  be  configured  *or  10, 

15  or  10  —  Mo  coifs  or  traps  —  No  tuner  needed  — 

VSWR    lest   than    l.S'jl    over   each   entir*    band:   — 

Folds  to  5"  package 

MODEL  SANDS  MT  PRICE 

FV-201510     2CJ,i&,lO  16"  $2S.95 


^-^  BALUN  .  .  .  ,  .  ,,-,--  *9^^5  postpaitt 
1-1  ratio,  tai^^s  plac*  of  center  Insulator, 
helps  eliminate  TV  I  COJK  flttmg,  full  legal 
power 


FULLStlEOIPOLES 

Model               eandi 

Lengiti 

Price: 

P-SO                   B0/7S 

130" 

»31.9& 

D-40                  40.15 

66- 

4Z&.95 

O'20                  50 

33- 

*at.95 

DIS                   15 

22" 

*2S.46 

D'lO                   10 

16* 

424.9a 

FULL  SIZE  PARALLEL  DiPOLiS 

— 

ONE  FEED  LINE 

PDa040             eO/75,40.15 

130' 

f36.^S 

PD4020            4Cl,20,15 

£G* 

*30.95 

PD6010             ao/^5,40.20,15,10 

130' 

*41.9S 

PP4010          4o,2oas.io 

66' 

$35. 9& 

Lt^tTEO  SPACE  D1POLES 

SP-160              160 

130' 

$36.35 

sp^eo              »0/7  5 

63* 

$31.95 

SP^O                 40.15 

3  a* 

(28,9& 

hftSP  1  SHORT  POLE  COMPACT  SYSTEM 

MSP-1                 BO/75.40,15 

70' 

S41-9S 

ANTENNA  SHORTENER  KITS  - 

same  cons  as  me  3P  t  MSP  series 

—  us«  with  youf 

own  antertna 

S'16Q               l&O 

130' 

$12.35 

S-aO                    ftO/75 

63' 

$11.35 

S-40                4oas 

33' 

$10.95 

CoaKial  cablQ  A  connector  — 

RijSSAU      . ,   .  ,   ,   ,      50'  S.95 

iOQ"  ^.95 
A^uminOm  radical  wire  — 

No.  8  heavy  duty   ...........   100*  3.99 

Ny^on  guv  rope 100^  3.49 


TRAP  OIPOLES  —  Adustad  —  ready  to  $o  —  Rated 
legal  limit 

TOa040  eo/?S,40  76^         $41.95 

TD4D20  40,20  40'         $36.95 

TRAPS  ALONE 

T-aC40  flO/7  5.40  78"         $12.95 

T4020  40^20  40'        »   9.9S 

{AM  sbov0  are  complete  with  balun.  No.  14  anten- 
na wire,  ceramic^  insulaton,  fOO^  nyfan  support 
rope  fst^  for  futf  ieg&l  Umit-  On  be  used  as 
invenffd  ^.  MARS.  SWU 


Box  1682     Largo,  Fl.  33540     813/585-9688 
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THE  SYSTEM  3000A  TRANSCEIVER 


EDGECOM    SYSTEM   3000  A 
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2   MTR  TRANSCErvER 
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AN  ADVANCED  CONCEPT  IN  2M  FM 


EdgBCOin  §§§€*  proud/y  presents  a  to  taffy  new  concept  in  amateur  radio:  SYSTEM  30 00 A  —  a  microcomputer-based 

two-meter  FM  transceiver  that  provides  you  with  operational  flexibility  found  in  no  other  transceiver.  Some  of  the 
extraordinary  features  o^  SYSTEM  3000 A  are: 

•  TWENTY  FRONT-PANEL-PROGRAMMABLE  PRIORITY  CHANNELS.  Just  dial  in 
the  frequency  and  transmitter  offset,  press  the  Enter  Switch  and  you're  in  the  memory, 
A  battery  backup  is  used  to  retain  the  memory  when  power  is  removed. 

•  DUAL  BUILT'IN  SCANNERS.  One  for  automatically  tuning  the  the  band  in  one  or 
four  MHz  bands,  the  other  for  scanning  the  priority  channels*  Adjustable  pause  from 
3-10  sea 

•  PRIORITY  CHANNEL  MONITOR  so  you  can  operate  on  one  frequency  while 
periodically  monitoring  one  or  more  priority  channels, 

•  ANY  TRANSMITTER  OFFSET-  In  addition  to  the  standard  ±600  kHz,  SYSTEM 
3000 A  can  be  front-panel  programmed  to  provide  any  transmitter  offset  from  5  kHz  to 
4  MHz. 

•  ADVANCED   PLL   SYNTHESiZER   covers  144  147  995  MHz  in  5  kHz  steps  with 
electronic  push-button  (two-speedsl  tuning, 

•  25  WATTS  OUTPUT-  Selectable  High/Low  power  output  with  adjustable  tow  power, 

•  FULL  TWO' YEAR  WARRANTY.  Every  SYSTEM  3000A  is  warranted  to  be  free  from 
defects  for  two  years,  and  it  is  American  made  so  servicing  is  no  problem. 

•  VERY  COMPETITIVELY  PRICED-S549. 

For  more  details  on  these  and  the  many  other  fine  features  of  SYSTEM  3000A,  see  one  at  selected  dealers  or  write 
or  phone  for  a  brochure. 


EdgecoMti  Inc 


2909 OREGON  CTM3 
TORRANCE  C A  90503 
(213)  533  0433 
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Peter  A„  Lovelock  K6JM 
1 330  Caiifomia  Ave.,  ^07 
Sania  Monica   CA  9Q4Q3 


Brass  Pounding 

Simplified 


r 


beat  the  heat! 


Awhile  ago  I  wrote  an 
article  titled  *TynJng 
Mr.  Morse's  Key"  (73  Mag- 
azine^  February,  1972),  a 
masterpiece  in  basics.  After 
submitting  it  to  73  Magazine, 
I  had  second  thoughts  that 
anyone  would  be  inspired  by 
the  care  and  feeding  of  Morse 
keys.  I  had  two  surprises 
coming:  Surprise  no,  1-73 
accepted  and  published  the 
article;  surprise  no.  2  - 
numerous  readers'  letters 
arrived,  claiming  how  helpful 
they  found  this  article. 

As  Confucius  said,  '*The 
simplest  things  may  not  be  as 
simple  as  they  appear/*  Or 
was  it  Murphy? 

I  was  not  born  with  a  brass 
Morse  key  in  my  hand.  I 
make  no  claims  to  being  a 
real  hot  CW  operator.  Bui  I 
did  pass  the  25  wpm  ''Marine 
Wireless  Operators"  code  test 
and  set  sail,  just  after  my 
18th  birthday,  in  the  British 
Merchant  Navy,  which  means 
that,  commercial  and  ama- 
teur, I've  been  pounding  brass 


for  36  years. 

Now  it  really  hurts  me  to 
still  hear  so  many  of  my 
fellows  uttering  agonized 
cries  over  increasing  their 
code  speed-  Despite  all  the 
latest  learning  aids  (tapes, 
records,  et  al),  my  friends siill 
complain  about  that  unsur- 
mountable  plateau  that  stops 
them  from  attaining  13  or  20 
wpm.  After  months  of  sweat 
and  tears,  sometimes  punc- 
tuated by  repetitive  visits  to 
FCC  offices,  a  fair  number 
make  it.  Some  don't.  All 
could  make  it^  and  in  a  much 
shorter  span  of  time. 

Is  there  a  secret  way  of 
overcoming  Mr.  Morse's 
misery?  There  surely  is  a  way, 
though  it's  no  secret  if  you 
give  it  some  thought.  If  there 
is  any  secret  method,  ii  lies  in 
firmly  establishing  some  basic 
facts  in  your  mind  and 
sticking  with  them,  simple  as 
they  may  seem. 

Let  me  illustrate  the 
ralionate  by  boring  you  with 
some  of  my  youthful  history. 


Living  on  the  southeast 
English  coast  in  the  mid  30s, 
my  interest  was  aroused  by 
spluttering  squawks  invading 
the  low  end  of  the  broadcast 
band.  These  were  emitted  by 
the  still  prevalent  quenched 
spark  gaps  on  500  kHz,  from 
freighters  passing  between  the 
North  Sea  and  English  Chan- 
nel I  learned  my  basic  code 
eavesdropping  on  their  traffic 
with  GNF,  North  Foreland 
coast  station.  There  was  a  lot 
of  repetitive  stuff  -  "CQ," 
*'de  GNF,"  "QTCI,"  "QSW 
425"  —  which  I  soon  easily 
recognized.  Casual  marine 
monitoring,  plus  some 
SWLing  on  40  CW,  soon 
found  me  fully  functional  at 
10  wpm  —  enough  to  qualify 
for  the  British  '^Artificial 
Aerial  License^*'  prerequisite 
to  the  radiating  "Experi- 
menters License."  I  v^^s  still 
an  avid  listener  to  all  and  any 
code  stations^  since  3  Septem- 
ber 1939  terminated  trans- 
mitting possibi  lilies. 

At    this    level    of   10-12 


wpm,  I  arrived  at  the  London 

Telegraph  Training  Collegej 
which  was  replete  with 
quenched  spark  gaps,  TRF 
receivers,  and  pump-handled 
telegraph  keys.  It  also  had 
many  headsets  for  learning 
code  at  accete rating  rates  of 
speed.  Just  thirty  days  later,  1 
passed  the  25  wpm  **Wireless 
Operators  Code  Test/*  admin- 
istered by  a  growling  General 
Post  Office  inspector  clutch- 
ing his  official  turnip  watch. 
From  10  to  25  wpm  in  30 
days  —  it  can  be  done* 

Now  I  can  hear  you 
saying,  "lt*s  easy  for  some," 
Granted,  we  are  each  en- 
dowed with  certain  learning 
capacities,  and  some  find 
code  to  be  easier  than  others. 
But  the  basics  of  overcoming 
the  speed  hurdle  are  the  same 
for  alL  In  an  effort  to  help 
those  afflicted  by  the 
miseries,  I  have  organized 
these  basics  into  six  **Love- 
lock's  Laws  of  Learning." 

Law  No,  1 

Eliminate  the 
Dit-Dah  Syndrome 

Boy  Scouts  earn  merit 
badges  for  memorizing  the 
correct  numbers  and  se- 
quence of  dots  and  dashes 
representing  each  letter  and 
number.  Ham  radio  primers 
have  attempted  to  correct 
this  original  fallacy  by  trans- 
lating it  into  dits  and  dahs. 
This  is  about  as  helpful  as 
becoming  fluent  in  French  by 
learning  to  conjugate  the 
verbs  (which  few  Frenchmen 
can  do). 

Lovelock's  First  Law  of 
Learning  states  that  there  are 
no  such  things  as  dits  and 
dahs.  Forget  'em.  They  don*t 
exist.  Never  permit  a  dit  or 
dah  to  cross  your  mind  from 
this  day  on.  The  dit-dah 
syndrome  is  a  major  mental 
block  to  code  fluency - 

What  you  will  get  firmly  in 
mind  is  that  each  code  group 
has  a  uniquely  different 
sound  paltern,  tike  the  vowels 
and  consonants  of  the  spoken 
word-  You  will  aim  for 
memory  recall  of  this  distinct 
sound  pattern,  mentally 
registering  a  letter  or  number 
every  time  you  hear  it. 
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For  example,  the  letter 
*'C"  sounds  like  '*murder- 
murder."  There  is  no  other 
letter  that  sounds  just  like  it. 
'1  am*'  is  letter  *'A'V  "Am  I" 
is  letter  "N".  I'll  leave  it  to 
you  to  invent  recognition 
sounds  for  each  character.  As 
an  individualist,  you  are 
bound  to  have  your  own 
favorites. 

Go     about     your     daily 
chores     muttering    "murder- 
murder/'  and  the  letter  C  will 
soon  become  indelibly  fixed 
in  your  mind.  If  you  mutter 
too    loudly,    I    take    no    re- 
sponsibility for  any  unwanted 
attention    you    may    attract. 
Mutter  *i  am"  all  you  want. 
Besides  improving  your  code, 
it  does  wonders  for  your  ego. 
Passersby     will    assume    you 
have  joined  one  of  the  pop- 
ular   cults.    But,  to   you,    **I 
am"  will  always  mean   "A". 
Sound  pattern  recognition 
is  the  name  of  the  game,  and 
the  faster  the  better.  It's  just 
as  when  you  learned  to  read 
—  by   recognizing  the  visual 
pattern   as  a   whole,  hot  by 
recognizing    a    vertical    line, 
curled   atop  with  a  mid-bar^ 
"Oh    yes,     that^s    F."     You 
recognized  the  pattern  with- 
out thinking.  The  same  goes 
for    the    hearing    mechanism 
which,    like    the  eye,   recog- 
nises   whole    word   patterns 
without  analyzing  individual 
letters. 

See?  You  are  already  on 
the  threshold  of  high  speed 
capability.  The  pros  copying 
30  to  50  wpm  code  recognize 
short  words  and  word  groups 
as  total  patterns,  rather  than 
as  letters.  Repetitive  short 
words  like  "the,"  "and,"  and 
"it"  are  common  patterns. 

You  will  master  sound 
pattern  recognition.  You  wiil 
enjoy  it 

Law  No.  2 

Eliminate  the 

Time  Syndrome 

An  aspiring  amateur  golfer 
once  asked  the  venerable  pro 
Tommy  Armor^  '*How  can  t 
learn  to  play  like  a  real  pro- 
fessional?'' 

"That^s  easy/"  replied 
Tommyj  '*just  play  eighteen 
holes,  twice  a  day,  seven  days 


a  week  for  a  year,  and  youHl 
be  amazed  how  your  game 
will  improve." 

Lovelock's     Second     Law 
states   that  the  speed  of  ac- 
complishment is  proportional 
to    the    time    invested,    as   a 
square    law   function.    '*Prac- 
tice    makes    perfect"    brings 
back  some  onerous  memories 
of  early  school  days.  But  it  is 
an    irrefutable    fact.    At    the 
London    Telegraph    Training 
Col  lege  J  it  was  code  copying 
four  hours  a  day,  six  days  a 
week.     That's    24    hours    a 
weekj  or  about  100  hours  in 
drtp  month  J  which  raised  me 
frbriii    10    wpm   to   25  wpm. 
What    is    important    is    that 
these     hours     were     con- 
centrated   into    a    relatively 
short  period.  We  copied  until 
our    ears    retracted    and   our 
eyes    bugged.    We   copied   at 
increasing     speed      rates, 
mercilessly  applied.  But  with 
nothing  else  to  do,  we  soon 
copied  effortlessly  those  un- 
mistakable sound  patterns. 

Now  if  you  spread  100 
hours  of  copying  code  over  a 
year,  your  rate  of  achieve- 
ment will  be  inversely  pro- 
portional to  the  x12  period, 
which  means  that  diluting  the 
effort  won't  hack  it. 

You  say  that  no  way  can 
you  spare  four  hours  a  day. 
What  with  a  full -time  job, 
night  school^  civic  duties^ 
"honey-dew"  home  chores, 
you  are  tucky  to  get  in  a 
couple  of  hours  a  week.  Then 
better  forget  it  and  stick  to 
CBing,  for  it's  a  long  road  to 
that  Advanced  or  Extra  class 
ticket. 

Now,  you  are  just  excusing 
yourself  from  a  little  effort. 
There  are  prerecorded  tape 
cassettes  and  pocket-sized  re- 
corders to  play  them  back. 
You  may  have  these  already. 
If  not,  the  cheapest  is  a  great 
investment.  And  you  can 
record  commercial  code 
stations  from  a  general  cover- 
age receiver  for  new  copy. 

Armed  with  these,  you 
will  copy  code  any  time  you 
are  not  obliged  to  listen  to 
something  else  (like  your 
boss),  wbile  commuting  to 
and  from  work,  at  lunch 
time,  instead  of  taking  a  nap, 


and  instead  of  cultivating 
ulcers  watching  the  news  on 
TV.  The  average  American 
commutes  two  hours  a  day, 
has  a  one  hour  lunch  period, 
and  suffers  at  least  one  hour 
of  TV  media  newscasts. 
There,  you  have  that  four 
hours.  Need  I  point  out  that 
you  do  not  always  have  to 
write  the  code  into  tetters  to 
memorize  the  character 
sound  patterns? 

In  all  seriousness,  classic 
code  classes  attended  in 
person  or  on  the  air  for  a 
couple  of  hours  a  week  are 
just  barely  helpful  if  you 
want  to  gain  speed  in  a 
reasonable  time.  Cram  it  in 
your  ear  every  chance  you 
have. 

You  will  lis.ten  to  code 
twenty  hours  a  week.  You 
will  enjoy  it. 

■ 

Law  No.  3 

Eliminate  the 

Skip  Syndrome 

Frustration  is  letting  the 
mind  pause  to  unravel  an 
unrecognized  sound  pattern^ 
while  five  other  characters 
slip  by.  *'Skip  \V  is  the  mode 
you  must  condition  yourself 
to.  It  matters  not  that  you 
might  so  skip  five  characters. 
Keep  copying  everything  you 
recognise  instantly^  and  shrug 
off  the  holes  left  over.  After 
all,  this  is  a  learning  state; 
you  are  not  pretending  to  be 
proficient.  Continuously 
pausfng  and  missing  easy  ones 
inspires  frustration,  anger, 
and  J  finally,  hatred.  Keep  on 
copying,  and  you'll  be  pleas- 
antly surprised  to  find  that 
the  misses  gradually  go  away. 

You  will  also  copy  more 
relaxed,  giving  no  attention 
to  any  holes  -  at  this  stage 
no  one  is  keeping  score.  But, 
by  all  means,  note  those 
characters  you  habitually 
confuse.  Q  and  Y  are  com- 
monly misread  or  missed,  as 
are  F  and  L.  Both  have  in- 
versely related  sound  pat- 
terns. Sort  them  out  by 
muttering  their  selected  word 
patterns  while  recalling  the 
appropriate  character,  and 
keep  this  up  until  they 
become  distinctively  recalled. 

Lovelock's  Third  Law  says 


that  you  don't  give  a  damn 
about  what  you  don't  copy 
during  practice  sessions^  but 
stick  to  getting  down  those 
you  instantly  and  naturally 
recognize. 

You  will  copy  relentlessly. 
You  will  enjoy  it. 

Law  No,  4 

Eliminate  the 

Speed  Syndrome 

*'l  can  copy  ten  words  per 
minute  fine,  but  at  twelve  I 
fall  apartj'*  is  a  familiar  cry* 
It's  obvious  that  there  is  some 
speed  that  we  all  fall  apart  at, 
but  what  has  that  got  to  do 
with  improvement? 

Lovelock's  Fourth  Law 
states  that  you  will  always 
practice  copying  at  a  speed 
above  your  present  capa- 
bility. This  seems  to  be  so 
obvious  as  to  be  unworthy  of 
mention.  But  most  of  us  drop 
back  on  that  which  is  easy. 
Many  will  continue  to  copy 
at  a  speed  at  which  they  can 
succeed,  with  the  blind  faith 
that  somehow,  magically, 
easy  copying  will  cause  their 
speed  to  increase.  Not  so. 

You  must  always  copy  at 
least  two  wpm  above  the  level 
that  is  comfortable  for  you, 
until  you  attain  around  95% 
proficiency.  Then  shift  gears 
up  two  wpm  again.  Since  our 
capacities  vary  from  day  to 
day,  you  will  have  good  and 
bad  days.  Don't  let  the  bad 
cause  you  to  slip  back  in 
speed  to  salve  your  ego  or 
retain  interest  Keep  on  the 
pressure  and  forgive  yourself 
the  omissions  of  a  bad  day, 
applying  Law  No.  3. 

You  will  keep  on  copying 
code  above  your  capacity. 
You  will  enjoy  it. 

Haw  No.  5 

Eliminate  the 
Frustration 
Syndrome 

'1  can't"  is  the  universal 
expression  of  defeatism. 
Lovelock's  Fifth  Lav^  states 
that  if  anyone  else  can,  so  can 
you.  The  secret  here  is  to  stay 
loose  at  all  times.  Never 
acknowledge  that  you  cannot 
overcome  the  current  speed 
plateau.  You  have  heard 
others  say  this  so  often,  you 
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have  become  men  tally  con- 
ditioned. 

Every    time    you    have   a 

copying  session  that's  not  as 
good  as  the  last  time,  your 
tummy  muscles  become 
spastict  you  damn  the  license 
requirements^  wonder  if  it's 
all  worth  it,  and  lapse  into  an 
"I  can't*'  mood. 

This  is  the  psychological 
factor  which  is  synonymous 
to  that  impacting  everyone 
facing  a  test  of  ability. 
Getting  uptight,  self-doubt  of 
ability^  and  fretting  only 
serve  to  slow  dov^n  the  learn- 
ing process.  Keeping  relaxed 
and  enjoying  the  challenge 
sounds  easier  said  than  done. 
It  is  an  absolute  fact,  as 
positively  proven,  that  people 
who  engage  in  any  learning 
process  with  a  carefree  atti* 
tudc  progress  the  fastest. 
Consider  those  practice 
sessions  as  fun.  Let  go  of 
your  hair.  Forget  the  progress 
obiective,  and  it  will  happen. 
After  all,  if  so  many  others 
have  succeeded,  what  makes 
you  the  exception?  Don*t  be 


so  vain- 

The  pro  is  completely  re- 
laxed in  effortlessly  copying 
code.  Why?  Because  he  has 
no  reason  to  doubt  his 
ability,  knowing  that  he  can 
**read'*  it  while  taking  a 
shower  upside  down  and 
eating  a  pizza.  He  reads  the 
code  like  the  spoken  word 
and  can  memorize  and  copy 
it  on  paper  after  leaving  the 
shower.  Just  get  into  your 
mind  that  code  sounds  are 
just  another  type  of  language, 
and  youVe  got  it  made.  Stay 
relaxed.  Losers  are  those  who 
bust  pencils  while  copying. 

You  will  keep  carefree  and 
relaxed  while  copying  code. 
You  will  enjoy  it. 

Law  No.  6 
The  Last  Law 

You  can  make  20  wpm  in 
record  time,  if  you  really 
want  to. 

Summing  Up 

After  reading  the  above, 
you'll  probably  say,  **Well,  1 
know    all    that,    so    what's 


new?"  But  if  you  are  suf- 
fering from  a  case  of  Morse 
syndromes,  knowing  may  not 
mean  believing.  And  these 
simplified  laws  wiH  work  for 
you,  if  you  care  enough  to 
apply  them. 

Let*s  just  review  them  in 
brief: 

Law  I  —  Recognize  sound 
patterns  that  mentally  reg- 
ister characters. 
Law  2  —  Compress  learning 
into  a  minimum  time  period. 
Law  3  —  Copy  what  comes 
naturally.  Don't  stall  on 
misses. 

Law  4  —  Keep  the  speed 
pressure  above  your  easy 
leveU 

Law  5  -  Stay  loose.  Enjoy 
the  experience  of  learning. 
L-2W  6  -  You  can  make  it  — 
and    much    faster    than   you 
think. 

So  far,  1  have  dwelt  on 
copying  code  without  a  word 
about  sending*  Welt,  did  you 
learn  to  write  before  you 
could  read?  Sending  is  largely 
a  matter  of  manual  dexterity, 
which  also  requires  its  share 


of  practice. 

I  have  often  heard  be- 
ginners say  that  they  can  send 
faster  than  they  can  receive. 
Double  baloney.  They  may 
think  they  are  speedier 
senders,  but  the  fellow  trying 
to  copy  is  unlikely  to  agree. 
Since  sending  is  a  reversal  of 
the  receiving  function,  you 
can't  send  good  code  faster 
than  your  recognition  capa- 
bility, pfus  the  dexterity  that, 
like  driving  a  car,  is  manipu- 
lation of  the  key  without 
conscious  thought  of  each 
manual  action.  The  key  be- 
comes an  extension  of  your 
arm,  like  a  steering  wheel, 
reacting  naturally  to  mental 
stimulus. 

To  all  of  you  ambitious  to 
overcome  the  misery  for  that 
coveted  license  upgrade,  like 
my  good  friend  Ron  P.,  to 
whom  this  treatise  is  dedi- 
cated, may  these  basic  laws 
speed  your  success.  And  the 
day  will  soon  come  when 
your  junior  op  can  brag  to 
the  neighborhood  kids, 
"Dah-didit-it,"" 


Even  Fruitman  W7RXV 
2S0S  W.  Rancho  Dr, 
Phoenix  AZ  85017 


Custom-Made 
Thermistors 


for  precise  values 


I  had  a  need  for  a  high 
resistance  thermistor 
(tempcialurc  sensitive  re- 
sistor). The  best  that  the  junk 
box  could  do  was  one  with 
aboui  700  Ohms  at  room 
temperature-  The  nearest 
parts  house   had  a  batch  of 


unmarked  units  at  the  bargain 
price  of  ten  for  $139.  Well, 
at  that  price,  how  could  1 
lose?  Surely  there  would  be 
some  high,  medium,  and  may- 
be a  few  low  resistance 
thermistors  in  a  mixed  batch 
thai  size. 


Their  room  temperature 
resistance  ranged  all  the  way 
from  two  and  a  half  Ohms  to 
ten  Ohms.  That  was  not  quite 
what  I  expected  from  those 
large,  shiny  discs.  It  made  me 
start  to  wonder  how  much 
change  in  resistance  could  be 


obtained  by  reducing  the  area 
of  one  of  the  large  ten  Ohm 
units. 

One  of  the  ten  Ohm 
thermistors  was  chucked  up 
in  the  ohmmeter,  and  the 
dikes  were  applied.  As  bits  of 
material  came  away  with  each 
bite  of  the  steel  jaws,  the 
ohm  meter  crept  up  a  little  bit 
at  a  time.  When  the  dust  was 
settled,  the  ten  Ohm  unit 
read  80  Ohms.  What  had  been 
about  a  2:1  change  in  resis- 
tance for  a  given  change  in 
temperature  was  turned  into 
about  a  15:1  change  in  resis* 
tance.  With  that  much 
change,  the  new  controller 
design  was  a  snap^ 

Although  the  area  of  the 
thermistor  was  cut  down,  and 
with  it  the  current  carrying 
capability,  the  smaller  units 
would  still  handle  the  few 
mA  required  in  this  applica- 
tion. With  a  little  care  and  a 
coping  saw,  it  should  be  pos- 
sible to  cut  one  low  resistance 
unit  into  two  or  more  higher 
resistance  units,  and  that  cuts 
costs-  ■ 


60 


Dreaming  of 

up-graded  shack? 

Talk  to  us  first! 


If    youYe    con- 
sidering 

replacement  gear 
for  your  present  sta-    . 
tion,  check  with  us.  Even 
if  you  trade  somewhere  else,  take 
vantage  of  our  unique  free  consultation 
service. 

Clegg  maintains  a  large  inventory  of 
Yaesu.  Dentron,  Alpha,  Micro-module. 
KLM.  Atlas,  Hy-Gain,  Wilson  and  other 
well-known  brands.  Transceivers, 
transmitters,  receivers  and  amplifiers. 
Plus  all  your  antenna  system  needs — 
beams,  towers,  rotators,  and  cables  to 
list  a  few. 

But  most  Important — we  sell  only 
those  products  proven  superior  by  our 
own  laboratory  and  on-the-air  testing 
program.  If  we  can't  honestly  recom- 
mend equipment,  we  won't  sell  it  to 
you. 

We  at  Clegg  prefer  to  pretest  your 
purchase  before  it  is  delivered  to  you. 
Our  lab  testing  [and  realignment  if 
necessary]  is  for  your  benefit.  Almost 


every  un»t  we  unpack  is 
improved  in  our  lab.  Of 
course,  this  service  involves  costly 
technician  and  laboratory  time.  So  we 
offer  this  service  to  you  in  place  of  a 
discount,  and  recommend  you  take  ad- 
vantage of  it.  However  if  you  are 
adequately  equipped  to  "do-it-yourself", 
or  if  you  feel  strongly  about  receiving  a 
factory  sealed  carton,  we  will 
comply — ^but  talk  to  us  first. 

For  your  convenience,  choose  from 
three  different  Clegg  trade-in  plans.  All 
three  plans  are  explained  in  our  new 
Price  List  Catalog— free  for  the  asking. 
Also  free — data  sheets  and  brochures 
on  all  products  Clegg  distributes.  Let 
us  help  plan  your  up-graded  shack!  Call 
today,  toll  free  1-800-233-0250,  In 
Pennsylvania  call  collect  t717)  299- 
7221.  Clegg  Communications  Corp., 
1911  Did  Homestead  Lane,  Greenf  ie  d 
Industrial  Park  East,  Lancaster  PA 
17BD1 


This  label  on  your  equipment  is  your 
assurance  of  more 
operating  pleasure. 

Toll  free  '''"^^^'^^.800.233-0250 


FOR  FASTER  SERVICE! 


Robert  Cowan  KL71EP/1 
PO  Box  2143 
Augusta  ME  0^330 

Steriing  H^k&H  WIKIQ 
16  Hay  ford  Street 
Haiioweil  ME  04347 


UHF  Propagation 


believe  it 


There  is  a  tremendous 
amount  of  communi- 
cations research  taking  place 
all  over  the  worlds  especially 
in  the  higher  {UHF  and 
above)  frequencies.  With 
more  and  more  activity 
taking  place  in  the  140,  220^ 
440|  and  higher  bands,  a 
recent  report  by  the 
Co  m  m  u  n  i  call  nns  Research 
Centre  (CRC)  of  the 
Canadian  Deparlment  of 
Communications*  made  a 
number  of  ttmely  observa- 
tions. 

The  purpose  of  the  report 
was  to  document  existing 
research  at  the  higher  fre- 
quencies and  summarize  the 
results.  While  the  data  re- 
ported covered  a  very  broad 
spectrum,  we  will  be  re- 
porting on  the  findings  as 
they  relate  to  amateur  radio. 
For  those  of  you  who  are 
new  to  this  whole  radio 
business,  different  fre- 
quencies travel  through  the 
air  differently,  or,  as  they 
say,  have  different  propa- 
gational  characteristics. 

The  portions  of  the  1976 
CRC  study  of  interest  are: 
how  distance  and  height 
affect  signal  strength,  how 
fading,  delay,  and  Doppler 
shift  can  complicate  recep- 
tion, and  how  well  VHF/UHF 
signals  can  go  through  build- 


ings. 

Many  times  there  is 
nothing  in  ham  radio  as 
exciting  as  turning  on  the 
radio  and  hearing  a  signal 
coming  from  some  faraway 
place  youVe  never  heard  of, 
and  which  you  may  never 
hear  again.  That's  what 
attracted  many  ham  radio 
operators  to  this  hobby  in  the 
first  place.  But,  there's  also  a 
challenge  to  be  able  to  over* 
come  the  seemingly  random 
nature  of  the  ham  bands  and 
predict  when  you  can  talk 
with  that  faraway  location. 
)ust  take  a  quick  look  in  the 
back  of  this  magazine  and 
you'll  see  the  propagation 
prediction  for  this  month. 
What  some  people  don't 
think  about  is  that  you  can 
also  predict  propagation  in 
the  VHF/UHF  bands.  With  a 
little  bit  of  paper  and  pencil, 
you  can  answer  questions 
like,  *'lf  Joe  is  25  miles  from 
me  and  comes  in  about  S-5, 
how  can  I  improve  reception 
ioanS-9?'' 

Before  we  take  a  look  at 
what  the  CRC  says  about 
propagation  as  it  relates  to 
distance,  let's  review  some  of 
the  general  terms  that  are 
thrown  around  when  talking 
about  antennas  and  propa- 
gation. First,  the  one  element 
that   appears  all   the  time  is 


the  "dB'*  (decibel).  Just  so 
we  don't  overkill  with  a  tech- 
nical definition,  well  be 
rather  general.  The  dB  is  a 
ratio  between  two  powers, 
and,  like  everything  else  in 
radio,  is  expressed  by  a 
formula.  To  find  the  dB 
difference  between  two 
powers,  you  use  the  formula 
dB  =  10  logio  P2/Pi.  Don't 
be  overwhelmed  by  tlie  math. 
Let's  look  at  an  example.  Say 
that  you're  looking  at  a  75 
Watt  amplifier  for  your  25 
Watt  2  meter  rig  and  you 
want  to  know  how  much  of  a 
dB  increase  there  will  be.  OK, 
first  divide  75  by  25  (3. 
right?).  Then  take  the  log  of 
3  (say,  0.47).  Finally,  multi- 
ply by  10  for  the  final  answer 
of  4.7  dB-  Not  too  bad?  Since 
you  now  know  thedSfigMre, 
you  can  see  what  will  give 
you  the  best  coverage  for  the 
dollar  -  the  new  amplifier  or 
replacing  that  old  !^  wi^ve 
dipole  you're  now  using  with 
an  economical  4,5  dB  gain 
antenna.  You'll  also  get  an 
improvement  in  your  receive 
noise  level  since  you  won't 
have  to  go  throu^  all  that 
electronics- 

Part  of  the  secret  in 
dealing  with  all  this  dB  stuff 
is  not  to  let  it  get  the  best  of 
you.  Sim  ply  J  every  time  you 
increase  your  power  by   10 


dB»  you  multiply  your  power 
in  Watts  by  10.  So  ^  if  I  have  a 
10  dB  antenna  hooked  on  to 
a  10  Watt  rig,  it's  just  like 
having  100  Watts  running 
into  a  dipole.  Another  simple 
v^y  to  think  about  dB  is  that 
every  time  you  add  another  3 
dB,  youVe  doubling  the 
power.  If  I  add  a  6  dB  an- 
tenna onto  my  10  Watt  unit, 
It's  the  same  as  having  a  40 
Watt  transmitter  and  a  dipole. 
By  the  way,  a  dipole  is  one  of 
the  standards  used  as  a  refer- 
ence. 

The  other  thing  to  re- 
member is  that  all  radio 
waves  lose  power  as  they 
travel  throu^  the  air.  This  is 
called  **path  loss,"  and  is 
generally  given  in  dB.  This 
loss  IS  really  quite  high,  and  a 
signal  may  lose  between  50 
and  200  dB  between  your 
transmitter  and  the  receiver 
on  the  other  end!  So,  the  idea 
is  to  keep  losses  as  low  ^ 
possible. 

Signal  Strength  and  Distance 

Of  particular  interest  in 
the  CRC  report  was  a  formula 
that  allows  you  to  calculate 
your  radio's  range  for  90% 
coverage  —  that  is  to  say,  the 
range  at  which  you  would 
cover  90%  of  the  area  90%  of 
the  time,  Here*s  the  formula, 
but  don't  let  it  freak  you  out; 
we*ll  walk  through  it  in  a 
moment: 


_  lOn  rati  MTJ*HR?^<itnR,^ 


OK,  let's  look  at  the  parts. 
First,  "Dgo"  will  be  the 
answer  -  your  range  (dis- 
tance) in  mites  90%  of  the 
time.  "Hj"  and  "Hr"  are  the 
transmitter  and  receiver 
antenna  heights  above  the 
average  terrain  level  in  feel. 
**Pj"  is  the  power  of  your 
transmitter  in  Watts,  "Gj" 
and  '*Gj^"  are  the  antenna 
gains  at  the  transmitter  site 
and  receiver  location.  **f"  is 
simply  the  frequency  in  MHz. 
"Lfsj"  is  the  receiver  noise 
figure.  If  you  don't  know 
what  it  is,  just  plug  in  the 
following  values:  50-54  MHz 
=  3;  144-148  and  220-225 
MHz  =  5;  420-450  MHz  = 
10.^   "Ll"  is  the  frequency 
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factor  and  you  plug  in  the 
following  approprfate  number 
here:  50-54  MHz  ^  13; 
144  148  and  220-225  MHz  - 
25;  420-440  MHz  =  50.  "Lg" 
is  the  loss  of  signal  due  to  the 
length  and  type  of  coax,  both 
at  the  transmitter  and  re- 
ceiver. Finally,  **S"  is  the 
reeeiver  sensitivity  in  Watts. 
Ready  to  try  it  out? 

All  you  have  to  do  is  pull 
out  your  calculator  and  plug 
in  the  values.   Let's  say  you 
want  to  see  if  you  will  be  able 
to  talk  with  your  friend  Fred 
once  all  of  the  2  meter  gear 
he  ordered  comes  In.    Your 
antenna  height   is  about   30 
feet  above  the  average  terrain 
and    Fred's   will   be  40  feet 
(Hj  -  30;  Hr  =  40).  YouVc 
running  10  Watts  (Pj  =  10)  in 
the  2  meter  band  (f  -  146). 
Your  Ringo  Ranger  has  a  gain 
of  4.5  and  Fred's  beam  will 
have  a  pin  of  7.5  (Gj  ~4.5; 
G^  =  7.5}.  Since  you  don't 
know    Fred's    receiver    noise 
fector,  you  use  the  value  for 
144  MHz  {L^t  =  5).  You  then 
plug    in    25    as    the    correct 
frequency  factor  of  144  MHz 
(L|_  "  25).  Then  you  throw  in 
the  line  loss  of  the  coax  you 
and  Fred  will  be  using.  Let's 
just  say  you  and  Fred  will  be 
using  RG-8|  which  has  a  line 
loss  of  about  2  dB  per  100 
feet,  and  you  each  have  just 
about     too     feet     of    coax 
between     the     transmitter/ 
receiver  and  the  antennas  (Lg 
=    4).    Finally,    the    receiver 
sensitivity  in   Watts.   This  is 
one    of    the    more    difficult 
parts  to  figure  out  and  weVe 

still  not  sure  if  we  have  all  the 

answers,    but    5.0    x    10-14 

seems  to  be  in  the  ball  park 
for  most  receivers* 

Now,  if  we  throw  alt  of  it 

together  it  looks  like  this: 


5>90     *     I  — 


7^1  ffl   l1i4-W)TJ^Mfii7^i[7t  [*S)  f7.5f    /^ 


■1  &  TO  T*, 


By  the  way,  don't  forget 
to  take  the  Va  root  of  what- 
ever  you  come  up  with  in  the 
brackets.  Another  way  of 
stating  it  would  be  -  take  the 
square  root  of  the  square  root 
of  the  answer  in  the  brackets. 
After  you  work  the  formula, 
you  should  come  up  with  an 
answer  near  16.38  miles.  That 


means  if  Fred  is  closer  than 
16.38  miles,  you  two  should 
be  able  to  talk  90%  of  the 
time,  or,  for  that  matter,  you 
now  have  a  range,  dependent 
upon  terrain,  of  about  16 
miles,  provided  other  hams 
have  a  setup  similar  to  Fred's. 

The  CRC  points  out  that 
these  formulas,  while  helpful, 
are  only  predictive  tools. 
There  is  considerable  vari- 
ation due  to  buildings  or  hills 
which  may  cither  stop  signals 
from  reaching  you  or  may 
reflect  signals  your  way. 

Signal  Strength  and  Height 

The  CRC  report  cites  some 
rather  interesting  findings 
about  transmitter  heights. 
First,  the  variation  of  losses 
through  the  air  is  essentially 
the  same  from  200  to  2,000 
MHz.  Second,  for  low  height 
antennas,  where  receivers  are 
about  6  miles  or  so  awray^  the 
antenna  gain  increases  by  6 
dB  each  time  the  antenna 
height  is  doubled.  Third,  if 
you  are  using  a  repeater  on  a 
high  hill  and  are  working 
mobiles  about  20  miles  or 
further  away,  the  power  in- 
crease is  9  dB  each  time  the 
height  is  doubled.  However^ 
the  CRC  notes  an  English 
study  which  observed  as 
much  as  15  dB  increase  each 
time  the  antenna  height  was 
doubled.  While  no  reason  for 
the  variation  was  given,  with 
the  cost  of  amplifiers  these 
days,  it  sure  seems  worth  it  to 
put  the  antenna  as  high  in  the 
old  oak  tree  as  it  will  go. 

For  the  receiving  antenna^ 
"the  higher  the  better"  still 
holds  true.  For  example,  by 
increasing  the  height  of  your 
antenna  from  5  feet  to  10 
feet,  you  can  add  another  3 
dB.  But,  if  you  double  the 
height  again,  to  say  20  feet, 
you  can  add  another  7.5  dB. 
Of  particular  interest  was  the 
finding  that,  depending  upon 
frequency  and  location,  the 
gain  at  30  feet  relative  to  that 
at  10  feet  varied  in  many  of 
the  studies  from  7  to  18  dB. 
This  may  give  inceniive  tc* 
pulling  the  mobile  rig  an- 
tenna a  little  higher  than  just 
on  the  roof  of  the  car. 


Fading 

Most  everyone  who  owns  a 
2   meter  mobile  rig  and  has 
operated    while    driving    has 
noticed  a  rather  rapid  fading. 
If   you   can  see  your  signal 
strength  meter  while  driving, 
and    not    run    off  the   road, 
you'll  notice  the  rapid  fading 
even    more.   While   this   may 
seem   a  minor  problem,   for 
those     hams     who     will     be 
getting  into  data  transmission 
and  telemetry  from  their  cars, 
it  can  mean  real  trouble.  As 
the    CRC   slates,    studies    in 
Manhattan  show  variations  of 
up    to    15    dB    per    foot    uf 
travel!   The   rate  of  fade  can 
be      determined     from     the 
formula: 

F  =  (0.003) (Frequency  in 
MHz)  (vehicle  speed  in 
meters/sec )_  For  those  who 
arc  non-metric,  the  metric 
vehicle  speed  could  be  re- 
placed by  (miles  per  hour/ 
2*24).  At  30  miles  per  hour, 
the  rate  of  fade  at  146  MH^ 
would  be  about  6  Hi,  and  at 
440  MH/,  the  fade  rate  would 
be  18  Hz. 

Delay 

In  a  city  with  many  large 
buildings,  the  VHF/UHF  sig- 
nal can  bounce  around  like  a 
pinball  down  the  streets  and 
up  alleys.  Hence,  since  an 
omnidirectional  antenna  is 
generally  used,  signals  will  be 
scattering  alt  over  the  city 
streets  and  one  or  more  waves 
may  arrive  at  your  receiver  a 
little  later  than  others  due  to 
the  longer  overall  path*  These 
multiple  path  problems,  or 
"multipath,"  can  create  a 
variety  of  time  delays.  The 
CRC  cites  a  New  York  study 
in  which  these  delays  ranged 
almost  up  to  10  microseconds 
and  could  change  dramat- 
ically if  the  receiver  were 
moved  as  little  as  one  foot! 

The  CRC  concludes  that,  in 
light  of  the  delay  problems, 
data  transmission  must  be  less 
than  30  kbps,  for  an  error 
rate  below  10'^  over  90%  of 
the  time. 

Doppler  Shift 

Because  VHF/UHF  signals 
are  reflected  around  a  city  so 


much,  a  moving  car  may  be 
heading  towards  the  re* 
fleeting  source  or  away  from 
it  and  the  apparent  frequency 
may  be  shifted  either  higher 
or  lower  respectively.  The 
report  notes  that  most 
VHF/UHF  signals  travel  up 
and  down  the  streets  and  that 
the  Doppler  shift  is  at  its 
maximum  at  900  MH/.  At  a 
vehicle  speed  of  30  miles  per 
hour,  the  Doppler  shift  ranges 
up  to,  and  tends  to  peak  at, 
about  ±40  Hz, 

Penetration  of  Buildings 

Finally,  it  was  interesting 
lo  read  that  measurements 
made  in  office  buildings  in 
Washington  show  an  average 
attenuation  of  25  dB  for  fre- 
quencies between  450  and 
900  MHz.  The  CRC  con^ 
eludes  that  buildings  reflect 
rather  than  pass  signals,  but 
that  signals  may  be  picked  up 
on  the  side  of  the  building 
away  from  the  transmitter 
(shadow  side)  due  to  multi- 
path. 

Conclusion 

Before  reading  ihe  CRC 
report,  we  knew  little  about 
propagation  prediction  or 
how  VHF/UHF  signals 
crashed  around  in  an  urban 
environment.  Now  we  can  use 
the  formula  in  I  his  report  and 
"simulate"  changes  in  our 
stations  to  see  what  we  might 
gain  from  this  or  that  modifi- 
cation. But  after  wading 
through  the  formulas,  the 
fading,  and  mullipath  prob- 
lems, there  came  a  renewed 
respect  for  "radio**  rn  general 
and  an  amazement  that  it 
even  works  at  atl,  in  spite  of 
the  apparent  odds  to  the 
contrary,  * 
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Tune-Up  Aids  For  the  Blind 

—  practical  metering  circuits 


M 


ost    ham    radio    oper-     of    making   quite    fynctional      usually    comes    out    looking 
ators  are  very  capable      home  brew  equipmenti  yet  it      like  a  relic  from  the  old  Erec* 


to  METER 


*-9 


MAX,  set 


PWR 


Fig,  J.  Circuit  of  tfie  meter  reader.  Capacitances  are  in  uF  and  resistances  in  Ofims.  Fixed 
capacitors  not  listed  in  parts  list  are  ceramic^  except  that  polarity  marking  indicates  electrolytic. 
Resistors  are  14  Watt. 


tor  set.  Specif ically>  human 
factors  are  usually  ignored,  in 
both  self- built  and  commer- 
cial gear,  yielding  uncomfort- 
able and  confusing  controls. 
These  poor  designs  can 
typically  be  overcome  by  the 
sighted  amateur,  but  the 
blind  operator  is  much  more 
influenced  by  the  control  lay- 
out^ shapes,  and  materials. 
His  range  of  perception  is 
limited  to  the  tactual  and 
other  nonvisual  realms.  To 
expect  him  to  search  for  con- 
trols, or  rapidly  dart  from 
one  corner  of  a  panel  to 
another,  puts  a  real  strain  on 
his  abilities. 

As  a  design  challenge^  I 
decided  to  make  a  package 
v^hich  represented  good 
human  factors  awareness  and, 
additionally,  demonstrates 
that  such  design  is  not  in- 
herently expensive.  The 
chosen  task  was  to  make  a 
product  which  will  enable  the 
unsighted  individual  to  use 
his  tactile  and  auditory  senses 
to  read  an  analog  meter,  like 
the  kind  found  in  almost  all 
ham  gear,  and  most  accessory 
equipment  (swr  bridges, 
VTVMs,  etc.)*  The  person 
will  thus  be  able  to  operate 
the  great  majority  of  gear  for 
tune-up,  alignment,  and 
measurement.  This  gives  him 
the  independence  which  is  so 
highly  valued  by  all. 

The  priorities  that  must  be 
considered,  in  rough  order  of 
importance,  are: 
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1.  Safety,     freedom 
from  dangerous  shock. 

2.  Reliable    operatiorii 
easy  maintenance. 

3.  Ease  of  control  loca- 
tion and  operation. 

4.  Good    comfort    of 
use. 

All  of  these  factors  fall  under 
the  broad  heading  of  human 
factors  engineering,  since 
each  deals  with  an  aspect  of 
the  man-machine  interface. 

The  circuit  used  is  three 
stage  (Fig.  1)*>  consisting  of 
dc  amplifier  Q1,  audio  oscil* 
lator  Q2j  and  output  ampli- 
fier  Q3.  The  basic  operating 
scheme  consists  of  connecting 
the  Sound-Tune  to  the  appro- 
priate analog  meter  terminals, 
which  could  be  in  any  of  the 
gear  in  use.  The  dc  amp 
increases  this  signal  to  a  level 
which  can  control  the  fre- 
quency of  the  oscillator  stage. 
In  this  way,  the  frequency  is 
directly  proportional  to  the 
reading  on  the  meter.  Alter- 
nately, the  dc  amp  can  be  fed 
by  voltage  divider  R1-R2,  as 
determined  by  S2.  Thus,  a 
direct  relationship  can  be 
made  between  the  value  of 
variable  R2  and  the  meter 
deflection^  by  adjusting  R2 
until  the  tones  heard  in  both 
positions  of  S2  are  identical 

In  order  to  initially  cali- 
brate the  dial  scale  of  R2, 
you  must  make  the  dynamic 
range  of  divider  R1-R2  the 
same  as  the  range  supplied  by 
the  zero  to  full  scale  deflec- 
tion of  the  meter.  This  is 
accomplished  by  adjusting  R1 
to  give  a  tone  match  when 
the  meter  is  at  full  scale  and 
R2  is  full  clockwise.  Once 
this  is  done,  a  calibrated 
(Braille)  scale  can  be  pro- 
duced by  setting  the  meter  to 
specific  points  and  finding 
the  match  point  on  R2, 
Those  points  are  then  marked 
on  the  scale  and  will  be  accu- 
rate until  Rl  is  changed,  or  a 
different  meter  is  connected. 

This  circuit  is  unchanged 
from  the  original,  since  it 
works  very  reliably  and 
efficiently.    Also,    it    can   be 


constructed  from  even  a 
meager  supply  of  surplus 
parts,  or  from  easily  available 
new  components,  and  can  be 
put  in  a  small  enough  package 
without  the  use  of  ICs*  Be- 
sides, the  purpose  of  this 
project  was  to  create  a  design 
which  was  well  suited  to  the 
needs  of  the  blind  com- 
munity, not  to  prove  how 
small  or  complex  the  cir- 
cuitry can  be  made. 

Upon    building    the    first 
unitj    I    realized    a   valuable 


usage  not  mentioned  in  prior 
articles.  The  SoundTune  can 
be  used  "backwards/'  That  is, 
one  can  preset  R2  to  a  de- 
sired reading  and  then  adjust 
the  related  gear  to  give  a  tone 
match.  In  this  way,  one  can 
easily  set  the  bias  on  an 
amplifier,  adjust  a  power 
supply^  or  do  just  about  any 
other  task  which  requires 
setting  a  control  for  a  static 
value. 

In  either  direction,  it  has 
been    found    that,    once   the 


detachable  scale  has  been  cali- 
brated for  a  particular  meter, 
excellent  accuracy  can  be 
achieved.  Since  the  ham 
usually  has  a  variety  of  me- 
ters in  frequent  usage,  he 
needs  to  be  able  to  easily  flip 
from  one  to  another.  This  can 
be  solved  in  a  number  of 
ways,  depending  on  the 
particular  needs  of  the  user. 
Each  meter  could  have  its 
own  output  cable  and  asso- 
ciated scale  for  the  Sound- 
Tune,  which  can  be  plugged 


*"An  Audio  Meter  Reader  for  the 
Sightless,"  Ken  Blaney  W6PIV, 
QS7",  April,  1963. 
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in  and  clipped  on  respec- 
tively. Another  approacli  is  to 
have  a  multiscale  dial  on  R2 
and  a  rotary  switch  which 
inserts  preset  values  for  Rl 
for  the  different  movements. 
However  it  Is  accomplished, 
the  design  must  accommo- 
date the  restricted  '^finding" 
ability  of  the  blind,  by 
localizing  and  using  good 
sense  when  designing  these 
controls- 
Material  choices  and  the 
quality    of  machining/ assem* 


bly  have  a  great  bearing  on 
how  well  the  device  will  inter- 
face with  the  user.  For  ex- 
ample, wherever  possible, 
corners  were  generously 
rounded,  and  it  was  deter- 
mined that  the  conventional 
rectangular  shaped  cabinet 
was  not  well  suited  to  the 
device*  Also,  a  lot  of  effort 
was  given  to  facilitate  proper 
control  usage  and  to  insure 
nonambiguous  layout.  The 
main  potentiometer  knob  is 
designed  *  with    a   small  cen- 


tering indent,  to  get  the  user 
'*on  target''  quickly.  Similar- 
ly, the  circular  ridge  on  which 
the  scale  is  affixed  has  a  30  to 
45  degree  break  in  it,  where 
the  potentiometer  is  inactive. 
This  way  the  operator  knows 
from  feel  how  he  is  oriented 
in  relation  to  the  scale. 

The  cabinet  top  is  roughly 
2^3  inches  off  the  table  sur- 
face, and  all  operations  are 
conducted  in  a  downward 
direction.  Therefore,  the  user 
can  rest  his  hand  comfortably 


upon  the  top,  which 
helps  prevent  fatigue  of  the 
arm.  Also,  owing  to  its  smaJI 
size,  the  unit  can  be  placed 
almost  anywhere  on  the 
counter,  to  suit  any  arm 
position. 

The  material  used  has  an 
effect  on  the  utility  of  the 
device,  as  well.  Since  it  will 
be  in  contact  with  the  bare 
hand,  one  would  not  want  to 
choose  a  material  which  is 
abrasive  or  one  which  has 
high  thermal  conductivity. 
Also,  one  must  be  careful  to 
choose  a  color  which  will  not 
heat  up  In  direct  sunlight,  as 
this  can  affect  the  calibration, 
and  make  it  too  hot  to  touch. 

The  prototype  constructed 
for  this  project  is  basically 
cylindrical  I  machined  on  a 
lathe  out  of  ABS  plastic 
stock,  available  from  most 
plumbing  supply  houses.  The 
speaker  is  mounted  facing 
down,  and  the  sound  travels 
out  through  a  perforated 
aluminum  grill.  A  set  of  three 
rubber  feet  support  the  unit 
off  the  table  surface,  both  to 
allow  sound  out  and  to  pro- 
vide 2  nonskid  bottom* 

The  main  knob  for  R2  was 
machined  out  of  aluminum, 
but  there  are  a  number  of 
arrow-type  pointers  which 
will  serve  the  function.  One 
important  design  consider- 
ation  is  to  make  sure  that  the 
pointer  does  not  cover  the 
scale,  but,  instead,  guides  the 
finger  down  naturally  to  the 
numbers  or  markings,  with- 
out obscuring  them.  The 
choice  of  materials,  alumi- 
num for  the  knob  and  ABS  or 
styrene  for  the  case,  are  both 
very  free  ajtting^  can  be 
hand-machined  easily,  and 
will  produce  a  satin  surface 
when  finish  sanded  with  a 
#400  silicon  carbide  abrasive 
paper.  Any  bare  aluminum 
surfaces  should  be  coated 
with  a  clear  lacquer  to  pre- 
vent oxide  rub-off  onto  the 

hands. 

At  first,  a  linear  slide  con- 
trol was  considered  for  R2, 
mainly  for  aesthetic  reasons. 
However,  rotary  potenti- 
ometers have  some  distinct 
advantages  over  the  linear 
type.  TTie  rotating  types  are 
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relatively  immune  to  dirtj  are 
easy  to  (ocate  and  control 
accurately^  and  are  available 
in  a  wider  variety  of  ranges 
and  tapers.  It  was,  therefore, 
an  easy  choice  to  select  this 
kind,  Once  having  fixed  upon 
thiSi  the  shape  of  the  device 
followed  naturally,  but  I  do 
not  consider  the  prototype  to 
represent  the  penultimate  in 
design.  Rather,  it  is  an  excur- 
sion into  a  fairly  freewheeling 
approachj  which  can  mature 
into  a  very  good  design-  It  is 
about  tinne  we  get  away  from 
the  notion  that  equipment 
must  be  shaped  to  mount  in  a 
rack  to  be  of  any  value. 

The  rest  of  the  controls 
follow  suit.  Switch  S2  is  lo- 
cated at  the  base  of  R2,  in  a 
position  which  will  encourage 
rapid  switching  between 
standard  and  source  inputs 
with  an  easy  thumb  move- 
rnent  Power  switch  SI  is 
placed  in  a  convenient  spot 
for  actuation  by  the  re- 
maining fingers.  In  the  proto- 
type^ it  is  on  the  side  for  right- 
handed  operation,   but  there 


is  no  reason  a  duplicate  can't 
be  placed  on  the  [eft  side  for 
the  southpaws.  The  top  of 
the  case  slips  on  in  a  friction 
fit;  a  mating  circular  tongue 
and  groove  top  and  bottom 
assure  reliable  assembly,  with 
a  minimum  of  loose  parts, 
and  assure  easy  access  to  the 
batteries  for  replacement. 
Once  inside,  the  penlight 
batteries  can  be  replaced  by 
feel,  by  placing  the  flat  (neg- 
ative) terminal  of  the  bat- 
teries against  the  spring 
contacts  in  the  holders. 
Battery  drain  is  rather  low, 
and  unless  it  is  inadvertently 
left  on  overnight,  should  last 
through  about  a  year  of 
normal  use.  Except  for  a  rare 
recall bration,  battery  replace- 
ment is  the  only  reason  to 
access  the  inside.  As  a  further 
precaution,  the  power  switch 
is  placed  so  that  it  takes  an 
upward  thrust  to  turn  It  on^ 
thus  minimizing  the  possi- 
bility of  accidental  activation 
by  placing  something  on  top 
of  it. 

The    layout    used    is,    of 


course,  only  one  of  many 
possible  variations,  but  it 
represents  a  first  crack  at  a 
design  suited  for  better 
comfort  and  convenience. 
For  example,  the  scale  can  be 
made  larger  to  accommodate 
more  than  one  scale  on  each 
clip.  The  prototype  cost 
roughly  fifteen  dollars  to 
bui!d^  assuming  all  new  parts 
and  free  labor.  Indeed,  it  is 
curious  why  this  kind  of 
"medium  technology'*  is  not 


more  available  at  low  cost  to 
ihe  handicapped.  Blind 
people  are  typically  not 
wealthy,  but  this  must  not 
prevent  them  from  active 
participation  in  the  arts  of 
hamming.  The  more  that  Is 
done  to  make  the  handi- 
capped more  independent 
and  as  self-reliant  as  possible, 
the  more  all  of  us  will  bene- 
fit, and  the  more  hamming 
will  become  a  truly  cooper- 
ative hobby. ■ 
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^  Parts  List 

Single  penlight  cell 

Three  penlight  cells  in  series 

Paper  or  ceramic  capacitor,  0.002  to  0.1  uF,  as  necessary 

to  set  oscillator  minimum  frequency 

If  required,  select  values  within  the  range  given  for  CI 

2-inch  loudspeaker 

Sylvania  2N229  or  equivalent 

Raytheon  CK722,  SvSvania  2N165  or  equivalent 

Miniature  controL  screwdriver  shaft 

Linear  wire-wound  control  (CRL  WW-1011 

DPST  slide  switch  .   ■* 

DPDT  slide  switch,  poJes  connected  m  parallel  for  low 

resistance 

Transistor  driver  transformer,  10,000  to  2,000  Ohms, 

c.t.,  center  —  tapped  secondary  used  as  primary  {Thoro 

XFM-2  or  similar) 

Transistor  output  transformer,  500  to  3.2  Ohms  {Thoro 

XFM-3  or  simtlar) 
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ETO  ALPHA  76 

reg.  $1195  only  $1050 

ETO  ALPHA  374 

List  $1595  only  $1395 

WILSON  MARK  II 
Slim  line  only  $199  ppd. 

BEARCAT  210  SCANNER 
list  $350  only  $279 

I  COM  22s 

list  $299  only  $249 


HY-GAIN  SPECIALS 

TH6DXX  Se^lement  super  Thundertani'd 

reg  S249  9B    Kfow  $209  95 
TH3-MK3  3  element  tr  -bJind 

reg  $199  95    Noirt  $1^.96 
TH3JR  3eiemenT  tri-band 

reg  SI  44  50    Now  $129.95 
TH2MK3,  SeJement  iri-band 

reg  $139.95    No wSl  24.95 
18HT  Hy  Tower, 

reg  $279.95    Now  $239  95 
12AVQ  I0'20m  vertical 

reg  $37.95      Now  $33.95 
14AVQ/WB  10-40m  vertkcal 

reg  $67,00      Now  $57,00 
1SAVT/WB  10-SOm  ^^rticai 

reg  $97.00      Now  $34.95 


Call  for  similar  savings 
on  all  these  excellent  lines 
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CDE  Rotors 
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In  Nebraska  Call  (402)466-8402 
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Cmton  W.  Pittelkau  W4CQI 

Rte.  1 

Warrenton   VA  22186 


KIM-1 

Can  Do  It! 


Of  the  several  thousand 
KlM-1  microcomputer 
systems  produced  since  the 
system*s  introduction^  many 
are  now  being  used  by  hams 
in  a  number  of  interesting 
applications.  The  KIM-1  may 
be  adapted  to  function  as  a 
versatile  RTTY  terminal  at 
nominal  cost.  This  article 
discusses  methods  of  inter- 
facing KlM-l  to  a  typical 
Baudot  TTY  loop,  as  well  as 
some  of  the  software  require- 
ments, All  of  the  options  to 
be  described  have  been  tested 
and  will  work  successfully. 
However,  there  are  some 
considerations  to  keep  in 
mind  before  deciding  which 
method  might  be  preferred. 
Since    all   amateur    RTTY 


operation  uses  the  Baudot 
code,  it  is  necessary  to  con- 
vert the  incoming  data  to  the 
ASCII  code  for  video  display 
presentation^  or  to  operate  an 
ASCII  hard-copy  prinier. 
Conversely,  ASCII  characters 
from  the  keyboard^  or  from 
memory,  must  be  converted 
to  Baudot  for  transmission. 
In  addition,  the  system 
should  also  perform  sorn^  of 
the  other  functions  normally 
expected  of  a  RTTY  ter- 
minal. 

KIM-l  RTTY  Functions 

The  program  I  am  current- 
ly using  performs  nearly  all  of 
the  required  functions^  and  it 
can  be  expanded  to  accom- 
modate   others.   These   func- 
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tions  may  be  summarized  as 
follows: 

1.  Baudot  to  ASCII  con- 
version (receive  mode),  with 
unshift  on  space. 

2,  ASCII  to  Baudot 
conversion  (send  mode). 

3,  Automatic  end-of-Iine 
(EOL)  functions  (2CR  1  LF) 
ifi  send  mode.  Keyboard  line 
feed  generates  the  same  EOL 
functions- 

4.  Store  messages  from 
keyboard  in  selected  memory 
blocks.  These  may  be  CQ 
calls  and  other  canned 
messages,  such  as  the  station 
brag  tape.  Error  cdrrection  is 
provided  in  case  typing  errors 
are  made  during  keyboard 
entry. 

5*  Read  previously  stored 
messages  for  transmission.  CQ 
calls  may  be  repeated  auto- 
matically as  many  times  as 
desired. 

6.  Send  '^DE  (callsign)," 
followed  by  the  time  gener- 
ated by  a  real-time  dock* 

7.  The  real-time  clock 
uses  a  simple  crystal-con- 
trolled 1  PPS  generator 
connected  to  the  NMI  (non- 
maskable interrupt)  line.  (The 
1  PPS  output  of  some  digital 
clocks  can  be  used  for  this 
purpose.)  The  clock  is  up- 
dated from  the  keyboard 
with   the   current   time  after 


program  execution.  The  1 
PPS  generator  is  turned  on  at 
the  exact  minute  entered. 

8.  CW  ID  (Morse  identifi- 
cation). This  routine  is  a 
modified  version  of 
WB2DFA^s  KIM'1  Morse  key- 
board program!  published  in 
January,  1977|  73.  However, 
the  CW  ID  is  read  from  a 
table,  rather  than  typed  from 
the  keyboard. 

9.  Keyboard  control  of  all 
functions.  One  control  key  is 
used  ta  select  the  receive 
mode,  which  Is  disabled  if 
any  other  key  is  depressed* 

The  RTTY  Program 

To  fully  implement  all  of 
the  above,  892  bytes  of  on- 
board rnemory  are  presently 
used  with  the  parallel  I/O 
configuration  to  be  described 
later.  This  includes  lookup 
tables  for  the  code  conver- 
sion. An  additional  2K  bytes 
of  an  S.D.  Sales  4K  memory 
expansion  board  is  allocated 
to  message  buffer  stoi^ge. 
The  program  is  suitable  for 
firmware  (ROM  or  EROM), 
with  the  exception  of  the 
real-time  clock  "digit"  loca- 
tions, which  must  be  in  RAM. 
This  portion  of  the  program 
can  be  modified. 

Table  1  lists  the  keyboard 
control  functions.  Some 
ASCII  keyboards  are  not 
properly  coded,  so  you  may 
have  to  make  some  changes 
to  the  keyboard  control  rou- 
tine, if  yours  is  different. 

Table  2  is  a  combination 
memory  map  and  hex  listing 
of  the  program.  Data  in  zero 
page  locations  0000  OOOF  is 
variable  and  does  not  have  to 
be  saved  when  making  a  tape 
recording  of  the  program. 
Canned  messages  may  be 
saved  and  loaded  into  mem- 
ory as  part  of  the  program,  so 
they  do  not  have  to  be  re- 
entered. 

For  my  display,  Baudot 
carriage  return  is  converted  to 
a  null  and  does  nothing.  Line 
feed  is  converted  to  space. 
The  ASCII  carriage  return  is 
converted  to  a  blanks  since 
the  line  feed  takes  care  of 
EOL  functions,  as  previously 
noted. 
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Morse  equivalents  for  the 
CW  [D  table  are  listed  in  the 
lookup  table  in  the  Morse 
keyboard  program  referred  to 
above.  If  any  locations  in  the 
table  are  not  filled,  place 
word  spaces  (00)  at  the  begin- 
ning or  end  of  the  table. 

Serial  I/O 

The  type  of  interfacing 
required  for  the  external 
Baudot  TTY  loop  will  depend 
upon  the  user's  choice  of 
serial  or  parallel  input/ 
aiJtpuL  This  will,  of  course^ 
affect  the  so  ft  v^  are  as  well. 

The  simplest  interface, 
from  a  hardware  standpoint, 
is  the  serial  I/O  shown  in  Fig. 
T  The  interval  timer  of  the 
6530  peripheral  interface  is 
normally  programmed  for 
45.5  baud  (60  wpm)  opera- 
tion, but  it  may  be  changed 
to  any  other  speed.  On  the 
input  side^  the  start  bit  is 
sampled  at  midpoint,  11  ms 
after  detection,  and  succeed- 
ing  bits  are  sampled  every  22 
ms  thereafter.  If  desired, 
presence  of  a  stop  bit  may 
also  be  tested,  and  the  char- 
acter rejected  if  the  stop  bit  is 
not  received. 

The  only  time  a  character 
may  be  displayed  by  the 
video  terminal  (i.e.,  TV  type- 
writer) is  during  the  stop 
pulse,  nominally  31  ms  at  60 
wpm.  The  video  terminal 
serial  interface  must  be  set 
for  something  faster  than  300 
baud,  preferably  at  least  600 
baud.  The  KIM  monitor 
DUTCH  routine  is  used  to 
output  characters  to  the 
terminal.  The  keyboard  is 
connected  for  interrupt  oper- 
ation, as  shown  in  Fig.  1, 
rather  than  to  the  terminal 
input.  Therefore,  terminal 
baud  rate  cannot  be  deter- 
mined by  sampling  the 
RUBOUT  key  start  bit,  as 
normally  done  by  the  KIM 
monitor  program.  The  data 
for  the  KiM  monitor 
CNTL30  and  CNTH30  loca- 
tions (17F2  and  17F3, 
respectively)  was  read  once 
with  the  keyboard  connected 
to  the  terminal,  and  these 
locations  are  then  initialized 
accordingly  when  the  pro- 
gram is  executed. 


On  the  output  side,  key- 
board characters  are  stored  in 
a  256-byte  buffer  by  the 
FIFO  (first  in^  first  out)  input 
routine.  Characters  are 
output  any  time  there  is 
something  in  the  buffer. 
When  fetched  from  the  FIFO, 
and  prior  to  further  pro- 
cessing, the  character  is 
displayed.  This  takes  a  finite 
time  and  adds  to  the  Baudot 
output  stop  pulse  length. 
Again,  the  interval  timer  is 
used  to  output  serial  bits.  The 
length  of  the  stop  bit  to  be 
added  by  the  serial  output 
routine  depends  on  the  char- 
acter display  time.  If  the  TVT 
clock  rate  is  600  baud 
{approximately  17  ms),  an 
additional  22  ms  stop  bit  will 
give  a  total  of  about  39  ms, 
slightly  longer  than  normal, 
but  acceptable. 

Since  Baudot  figures  and 
letters  shift  functions  are 
generated  by  the  program  and 
are  not  displayed,  a  stop 
pulse  delay  to  compensate 
must  be  added,  using  a 
separate  interval  timer  rou- 
tine. This  same  routine  must 
be  used  after  the  line  feed 
function  of  the  automatic 
EOL. 

Parallel  Input 

To  eliminate  possible  soft- 
ware timing  problems  in  the 
receive  mode,  the  circuit  of 
Fig.  2  was  tried,  This  uses  the 
receive  side  of  a  UART  chip 
to  convert  the  Baudot  serial 
input  to  parallel  outputs, 
which  are  connected  to  the 
6530  "B"  side  inputs.  This 
works  somewhat  in  the  same 
manner  as  a  6820  or  6520 
PIA,  but  is  simpler  to  pro- 
gram, since  there  is  no  con- 
trol  register.  PB7  is  the  input 
for  the  "data  available"  flag, 
while  PBS  is  used  as  an 
output  to  reset  the  flag.  This 
method  works  perfectly. 
Serial  output  and  keyboard 
inputs  were  left  as  previously 
described. 

Since  the  keyboard  is  not 
connected  to  the  KIM-1  TTY 
input  when  using  the  fore- 
going configuration^  the  hex 
keyboard  and  display  must  be 
used  when  loading  the  pro- 
gram or  otherwise  using  the 


+  &V 


+ 
try 

LOOP- 


47 


1 
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TO   LOOP 
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Fig,  Z  Baudot  parallel  Input  (serial  output  and  KBD  Input  as 
per  Fig,  J), 


TO 

LOOP    ^ 

INPUT 


TO   PIN  5 

MCT-  £ 


Fig.  3.  Baudot  parallel  output  with  FIFO  buffer. 


FROM    OPTO-ISOL, 
IMPUT    CKT 


TO    aPSK 

OW    ID    INPUT 


Fig,  4,  Baudot  parallel  input  and  CW  ID  output 


ESC 

ETX  (CTRLCJ 

ENQ(CTRL  E) 
DC1  (CTRLQJ 

STX  (CTRLBJ 

#  lAT  Sign) 

*  (Asterisk) 


+  (Plus  sign) 


< 


Sets  receive  mode. 

Time  update  for  realtime  clock. 

Type  in  four  digits  using  24-hour  format. 

DE  (c^ltstgn)  and  time. 

CW  ID. 

Store  message  (follow  by  1,2,  3,  or  4). 

Read  message  (follow  by  1 ,  2,  3,  or  4). 

End  of  transmissiort.  Last  character  typed  to 
end  store  mode.  Also  added  by  store  routine, 
if  erid  of  message  block,  to  prevent  over- 
writing into  next  block.  Message  is  not 
repeated. 

Repeat  nrtessage*  Last  character  typed,  if 
message  is  to  be  repeated.  Location  034F 
contains  number  of  times  to  be  sent; 
OR  LF  ends  transmission  after  last  tine. 

Error  correction.  This  is  effectively  a 
backspace  and  decrements  the  message 
store  pointer.  Used  when  storing  a  message 
from  keyboard. 


Table  I.  Keyboard  control  functions. 


KIM  monitor.  The  TTY/KB 
switch  should  be  placed  in 
the  KB  position  and  returned 
to  the  TTY  position  after 
executing   the   program   with 


the  GO  key. 

Parallel  Output 

Having    gone    this    far,    I 
decided  to  change  the  output 

69  \!A 


0<K)OUKK>F    Tvnporary  data  and  indir«ot  point  art* 

Baudot-ASCII  Conversion  Tat^a 
0010    QO  i*3  20  41  20  53  ^  55  00  V*  52  kA  4S  h6  *^3  4a 
0020    5^  5A  ^  57  **6  59  50  51  *^F  4S  i^7  00  4d  56  56  00 
0030     00  33  20  3D  20  00  3S  37  00  Zk  y^  Z?  2C  21  3A  28 
0040     35  22  29  32  23  36  30  31   39  3F  26  00  2E  2F  3B  00 

ASCII- Baudot  Cony era ion  Tabl» 
0050     00  03  19  OE  09  01  OD  lA  t*!-  06  OB  Or  12  IC  OC  I8 
0060     16  17  OA  05  10  07  IE  13  ID  15  II  00  IF  00  00  00 
0070     00  OD  11   14  09  00  lA  OB  OF  12  00  00  OC  QJ  IC  ID 
0050     16  17  13  Cil  Oa  10  15  0?  06  16  OK  II  00  00  00  19 

InitlAlizatlon,     Set  progran  ooimter  to  O090  to  «t«rt, 
0090     D8  A9  25  &D  FA  17  A9  04  9d  FB  17  A?  00  65  01  85 
OOaO    02  A9  3F  8D  03  17  A9  41  8D  01  17  a9  40  80  00  17 
OOBO    85  03 

Walt  Loop*     Lookg  for  IBD  «tttrt  bit  or  rsc«lv«  wxl*  «nftM«. 
OOBZ     24  02  30  08  2C  00  1?  10  O3  20  00  01  2C  40  17  JO 
00C2     EF  20  00  02  4C  B2  00 

Baudot^ ASCII  Corweralon 

0100  AD  00  17  4a  29  IF  85  00  C9  04  PO  OF  O  IB  DO  0? 

0110  A9  80  85  01  4C  31  01  C9  IF  DO  04  A9  00  85  01  a5 

0120  00  24  01   10  02  69  20  AA  B5  10  C9  00  FO  03  20  10 

0130  IE  a9  00  8d  00  17  i9  40  Sd  00  17  60 

Keyboard  Control  £  ASCII-Baudot  Conversion 

0200  64  05  20  5A  IE  A4  05  C9  IB  DO  05  A9  00  85  02  60 

0210  48  a9  80  65  02  68  C9  02  DO  03  4C  OE  02  C9  40  DO 

0220  03  4C  4F  03  C9  05  DO  O3  4C  8e  03  09  11    DO  03  4C 

0230  A9  03  C9  03  do  03  4C  71  04  C9  OD  DO  05  A9  00  kC 

OZkO  66  02  C9  OA  DO  03  4C  99  02  C9  20  DO  OD  C8  00  43 

0250  30  03  40  99  02  a9  04  4C  86  02  85  04  24  04  70  09 

0260  24  03  50  10  A9  IB  4C  6f  02  24  03  70  0?  A9  IF  20 

0270  86  02  A5  04  65  03  29  3F  AA  B5  50  {>8  CO  iiB  DO  Od 

02S0  20  86  02  4C  99  02  8d  02  1?  09  20  8D  02  1?  A9  00 

0290  SD  02  17  2C  02  17  10  FB  60  AO  00  A9  08  20  66  02 

02A0  A9  OB  20  86  02  A9  02  20  86  02  60 

Kesa«^6  Select  1,   2,   3  or  4,     Used  by  Read  &  Star^  routiJi*«), 

02AB  20  5A  IE  C9  31  PO  13  a9  00  85  07  85  OD  A9  05  B^ 

02BB  08  85  OE  85  OA  A9  7F  85  09  60  C9  32  DO  13  A9  80 

02CB  65  07  85  OD  A9  05  95  08  85  OE  85  OA  A9  FF  05  09 

02IB  60  C9  33  DO  15  A9  00  85  0?  A9  OD  A9  06  85  08  85 

02EB  OE  A9  FF  85  09  A9  07  85  OA  60  09  34  DO  4E  A9  00 

02FB  65  07  85  00  A9  OS  85  08  65  OS  19  FF  85  09  A9  OB 


020B  65  OA  60 

Store  Message 

O3OE  20  AB  02  12  00  20  5A  IE  81  07  C9  21  FO  32  G9  2B 

O3IE  PO  2B  C9  3C  DO  OD  C6  0?  A9  FF  C5  0?  DO  E?  G6  08 

032E  4C  13  03  e6  07  A9  00  C5  07  DO  02  e6  08  A5  09  05 

033E  07  DO  De  A5  OA  05  06  DO  CO  A9  2A  6I  0?  20  AO  IE 

034E  60 

Read  Kessage 
034F  A9  01  85  OB  20  AB  02  A2  00  Al  07  C9  2A  FO  2F  C9 
035F  2B  DO  12  06  OB  DO  03  4C  99  02  a5  OD  B5  07  A5  OE 
O36F  85  08  4G  56  03  84  05  48  20  AO  IE  68  14  05  20  39 
037F  02  E6  07  19  00  C5  07  DO  CE  B6  08  4C  56  03  60 

DE  CALL 
O38E  19  99  85  07  A9  03  85  08  40  56  03 

Call  Table  &  Tine,  &itor  ASCII  equivalent  of  call  sign  in 

null  locations  039C  to  03A1* 
0399  44  45  20  00  00  00  00  00  00  20  30  3O  30  30  5A  2A 

CW  ID 
03A9  12  00  BD  18  04  85  OD  E8  EG  OB  DO  01  60  C9  00  DO 
03B9  06  20  EA  03  4C  AB  OJ  29  FC  85  OE  15  OD  29  07  AB 
03C9  CO  00  DO  06  20  n  03  4C  IB  O3  88  06  OE  90  0?  20 
0319  ¥B  03  20  FF  03  4C  09  03  20  FF  03  20  FF  03  4C  09 
03E9  03  98  48  10  06  4C  06  04  98  itS  AO  02  4C  06  04  98 
03F?  48  AO  C3  4C  03  04  98  48  AO  01  EE  00  17  88  A9  37 
0409  eD  07  17  CD  07  17  10  FB  00  00  DO  Fl  68  AS  60 
0418-0421  CW  ID  Tablo.   Enter  Morse  equivalents  for  DE  (space) 

(Call  Sign). 

Real-Tijne  Clock  (NHI  routine), 

0425  48  S6  OC  A5  Oc  C9  3C  DO  41  19  00  85  OG  EE  a6  03 

0435  AD  a6  03  C9  3A  DO  06  29  30  6D  A6  03  EE  A5  03  AD 

0¥^5  15  03  C9  36  DO  06  29  30  8D  15  03  EE  a4  03  iD  14 

0455  03  C9  31  DO  08  29  30  8d  14  03  EE  13  O3  AD  14  O3 

0ii65  C9  34  DO  OF  AD  13  03  09  32  DO  08  19  30  SD  A4  03 

0475  SD  A3  03  68  40 

Ttpie  Update 
0471    A9  00  85  OC  12  00  20  5A  IE  9D  A3  03  EB  01)  04  DO 
046a     F5  ^ 

0500-057F  M3G  Block  1  (128  l^es) 

0580-05FF  MSG  Block  2     (128  bytes) 

06O0-07FF  MSG  Blpolc  3  (512  bytes) 

0800_OBFF  M3G  Block  4  (1024  l(jrt«a) 


Tabfe  2  Memory  map  and  program  listing. 


to  parallel  operation  also,  as 
shown  in  Fig.  3.  To  make 
things  easier,  the  parallel 
input  was  changed  over  to  the 
6530  ^'A"  side,  so  PA?)  could 


be  programmed  for  the  CW 
ID  output.  Now  the  "B'' side 
is  used  for  the  output,  as  seen 
in  Fig.  4. 

Obviously  J  this  configura- 


tion leaves  no  parallel  input 
ports  for  the  keyboard.  It  is 
connected  to  the  TVT  in  the 
normal  manner,  and  the  KIM 
monitor    GETCH    routine    is 


used  to  fetch  keyboard  char- 
acters. The  software  FIFO, 
therefore,  cannot  be  used. 
The  solution  to  this  is  to 
nnake  a  tradeoff  and  use  a 


M 
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Fairchild  3351  FIFO  chip. 
Note  thai,  in  this  case,  the 
FIFO  is  on  the  Baudot 
ouipui  rather  than  the  key- 
board input.  Although  the 
3351  has  a  capacity  of  only 
40  characters,  this  is  adequate 
to  absorb  dat^  at  normal 
typing  rales  somewhat  in 
excess  of  six  characters  per 
second,  as  well  as  providing 
buffering  for  the  Baudot 
figures  and  letters  shifts  and 
EOL  functions.  PBS  is  the 
data  strobe  for  the  3351  shift 
in  (SI)  input,  and  PB7  serves 
as  the  input  ready  (IR)  flag. 

The  UART  is  configured 
for  five  bits  per  character  and 
one  stop  bit.  The  actual  time 
betv^^een  characters  on 
transmit  is  set  by  the  74123 
dual  MV  timing  and  results  in 
characters  being  shifted  out 
of  the  FIFO  at  a  smooth  rate. 
A  crystal -control  led  clock  is 
not  necessary.  At  low  data 
rates,  a  555  timer  clock  is 
perfectly  adequate  and  rarely 
needs  adjustment.  The  clock 
is  set  to  728  Hz  for  45.5  baud 
operation* 
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Fig,  5,  tsohted  loop  keyer.  Mark  —  high;  space  —  fow,  Resfstors  —  %  W;  capacitors  -  disc 
ceramic^  except  as  rioted. 


Loop  hotatron 

I  use  a  60  mA  loop,  which 
is  common  for  both  send  and 
receive.  A  printer  is  always  in 
the  line  for  hard  copy.  The 
optoisolator  is  one  of  several 
available  types^  such  as  the 
Motorola  MCT2,  The  loop- 
keyer  output  is  completely 
isolated  from  ground  and  the 
input  Fig.  5  is  a  schematic 
diagram  of  the  loop  keyer, 
It^s  a  keyed,  balanced  multivi- 
brator, running  at  about  750 
kHz,  capacitively  coupled  to 
a  diode  bridge  rectifier  and 
loop-keying  transistor,  04, 
The  keying  transistor  can  be 
any  high-voltage  NPN-type, 
suchastheMIE340,  2N56S5, 


or  2N344a  Ql ,  02,  and  03 
can  be  any  small-signal 
switching  transistors.  Note 
that  Q3  must  be  a  PNP  type. 
The  loop  keyer  is  Sensitive 
to  nearby  rf  fields  when  you 
operate  a  transmitter  at  high 
power  I  so  each  side  of  the 
loop  jack  at  the  KIM-1  end 
must  be  bypassed  to  ground. 
If  CW  ID  output  is  used,  the 
output  jack  should  be  by- 
passed for  the  same  reason.  A 
shielded  cable  to  the  AFSK 
input  should  be  used,  KIM-1 
and  all  associated  boards 
appear  to  be  immune  to  rf, 
even  unshielded.  I  have  not 
had  any  problems  in  this 
respect  since  taking  the  pre- 


cautions just  mentioned. 

Conclusion 

I  hope  the  foregoing  infor- 
mation will  be  of  help  to 
anyone  wishing  to  use  his 
KlM-1  for  RTTY.  Unfor- 
tunately, space  does  not 
permit  an  assembly-type 
program  listing  due  to  its 
length.  I  will  be  glad  to 
answer  all  correspondence, 
but  please  include  a  self- 
addressed  stamped  envelope. 
I  should  be  able  to  provide  a 
copy  of  the  program  (and 
perhaps  a  cassette  tape)  at 
reasonable  cost  to  help  defray 
the  expenses  involved  in 
preparation.  ■ 


TEN-TEC  Argonaut  509 

Tired  of  push-button  QSOs?  Had  it  with  the  KW  killers?  The  almost 
too  easy  life  of  power  hamming?  Then  the  excitement  of  Argonaut- 
ing  is  for  you.  The  QRPp  world  is  different.  A  challenge?  Of  course. 
The  test  of  an  operator?  Perhaps.  But  above  all  it  is  the  thriB  of 
working  the  wo  rid  with  5  watts 

The  Argonaut  dub  is  exciustve,  not  everyone  is  a  member  But  if 
you  enjoy  the  spirit  of  conquering  distance  with  lower  power,  you  are 
*Hn."  There  are  no  dues  —  just  the  price  of  an  Argonaut, 

Join  the  thousands  of  fellow  members  in  the  Argonaut  dub,  get 
in  on  the  Argo  fun.  Your  membership  awaits  you  at  your  Ten-Tec 
dealer. 

SPECIFICATIONS: 

Five  band;  3,5-30  MHz,  SSB  and  CW  modes.  y2/AV  receiver  sensitivity. 
5  watts  transmitter  final  input.  Folly  solid-state.  Permeability  tuning. 
Instant  break-in.  Irsstant  band  change  without  tune-up.  Receiver 
offset  tuning.  Automatic  sideband  selection,  reversible.  Direct 
frequency  readout.  Built-in  SWR  bridge,  S-Meter.  WWV  receive. 
Internal  speaker.  Plug-in  circuit  boards.  12-14  VDC  or  AC  supply 
power,  Wt,  6  lbs.  Size  H WD:  4V2"  x  13"  x  7". 


509  Argonaut  Transceiver 
2GeA25-iaOKHz 

Crystal  Calibrator 
208  CW  Filter 

210  Power  Supply  lor  509  only 
215P  Ceramic  Microphone 
KflS'A  Keyer 
405  lOQ'Watt  Linear  Amplifier 

251 M  Power  Supply  lor 
509  &  405 


$369,00 

S  29,00 
S  29.00 
S  34.00 
$  29.50 
$  39,50 
$169.00 

$  95.00 


for  further  information,  write: 
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Bi/J  Weiborn  K9FTI 
2221  West  Frsnklm  Street 
EvansviUe  IN  47712 


Secret  Weapon 

For 

Road  Rallies 


Aside  from  ham  radio 
and  computers^  one  of 
the  more  enjoyable  hobbies  I 
pursue  from  time  to  time  is 
that  of  driving  (or  navigating) 
in  TSD  road  rallies.  The 
letters  stand  for  "time^  speed, 
and  distance."  If  you  run 
rallies,  or  know  a  friend  who 
does^  your  computer  can  give 
you  a  secret  weapon  to  help 
you  win. 

These  events  are  not  races^ 
at  least  not  in  the  conven- 
tional sense.  You  are  given  a 
set  of  instructions.  Then  you 
follow  them.  Sound  dull? 
Weil,  it  isn't!  The  object  of 
the  rally  is  to  exactly  follow 
the  instructions,  to  maintain 
an  exact  speed,  and  to  get 
where  you  are  supposed  to 
get  after  a  precise  elapsed 
time.  Penalty  points  are  given 
for  being  either  early  or  late 
at  the  destinations.  Usually, 
there  are  several  destinations 
—  called  checkpoints  —  in 
every  TSD  rally.  To  give  you 
some  idea  of  the  precision 
I 


driving  required,  a  penalty 
point  is  equal  to  an  arrival 
time  (early  or  late)  of  one- 
hundredth  minute  (.6  sec) 
from  the  scheduled  time,  A 
typical  winner^  in  our  club, 
wjfl  have  a  score  of  50  to 
TOO,  indicating  a  total  error 
of  one-half  minute,  after 
three  or  four  hours  of  driving. 
Of  course^  low  score  wins. 

Several  things  are  added 
for  spice.  When  you  start  the 
rally,  you  don*t  know  how 
far  the  first  checkpoint  is  (or 
any  of  the  others,  for  that 
matter).  Nor  do  you  even 
know  where  the  checkpoints 
are,  or  the  necessary  average 
speed  to  get  there  on  time,  or 
the  time  you  must  expend  in 
getting  there*  Distances  are 
seldom  marked  on  the  in- 
structions. All  this  infor- 
mation is  known  only  to  the 
rallymaster  and  his  workers. 

The  instructions  are  rather 
like  a  computer  program- 
Here  is  a  short  excerpt  from  a 
recent  one: 


CAST  30 

Right  at  Kenny  Road 

Left  at  "Y" 

Leftafter  SRIP^^Garage" 

CAST  42 

Right  3d  opportunity 


This  would  be  interpreted 
as  follows:  Change  Average 
Speed  To  thirty  miles  per 
hour;  when  you  get  to  Kenny 
Road,  make  a  right  turn;  at 
the  next  "Y"  in  the  road, 
after  your  right  turn,  take  the 
left  fork;  you  should  see  a 
Sign  that  Reads  In  Part 
'^Garage"  —  take  the  next  left 
(it  may  be  right  there,  or  it 
may  be  miles  down  the  road); 
as  soon  as  you  turn,  Change 
Average  Speed  To  forty*two 
miles  per  hour;  at  the  third 
chance  thereafter  that  you 
have  to  do  so,  turn  right; and 
so  on. 

Of  course,  the  sign  with 
* 'Garage"  on  it  may  be  faded 


and  half-covered  with  weeds, 
the  road  may  be  one  on 
which  no  sane  person  would 
go  over  20  mph,  one  of  the 
three  '^opportunities"  will 
doubtless  be  impossible  to 
spot  (or  between  the  first  and 
second  road  will  be  a  long 
private  drive  that  gets 
counted  as  an  ''opportunity" 
by  haff  the  contestants  when 
it  isn't),  and  so  on.  These  are 
the  simple  traps  you  will 
encounter ;  ral  lyrtiasters 
delight  in  messing  you  up. 
Anyway,  you  get  the  point  — 
it  is  a  real  job  just  to  stay  on 
course. 

Besides  helping  the  driver 
stay  on  course  and  keeping 
up  with  the  instructions,  the 
navigator  has  the  job  of  cal- 
culating the  average  speed  of 
the  car.  It  is  to  make  this  job 
easier  that  this  article  was 
written. 

Time,  speed,  and  distance 
problems  are  all  solved  by  the 
simple  formula:  D-RT,  where 
D  is  distance,  R  is  rate 
(speed),  and  T  is  time.  Know 
any  two,  and  you  can  find 
the  other.  In  a  raliy^  you  will 
know  distance  and  time  from 
the  last  speed  change  in  the 
instructions;  you  will  be 
trying  to  calculate  average 
speed  in  miles  per  hour  by 
the  formula:  Rmph  ~ 
{D/T)*60.  You  will  probably 
want  to  make  a  calculation 
every  mile,  because  tenths  of 
a  second  are  important^  and 
there  might  never  be  a  chance 
to  make  good  the  loss  of  even 
a  few  seconds. 

The  navigator  is  neces- 
sarily going  to  be  busy  with  a 
stopwatch,  pencil,  calculator, 
and  odometer  for  the  entire 
rally.  He  may  get  so  busy  that 
he  loses  track  of  where  his  car 
is. 

You  can  buy  an  electro- 
mechanical gadget  that  will 
keep  track  of  elapsed  time 
and  of  average  speed,  but 
they  are  very  expensive.  If 
you  are  a  ham,  you  might 
kludge  up  a  small  terminal  to 
your  mobile  rig  and  have  a 
program  running  on  the  com- 
puter at  home,  which  will 
make  your  calculations  for 
you.  But  terminals  aren't  that 


^ 
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cheapj    either.    (And    watch 
sending  ASCII  over  the  air!) 

The  program  shown  here 
(Fig.  1)  is  a  cheap  and  simple 
answer.  It  allows  you  to  work 
in  time^  not  average  speed.  It 
is  far  more  helpful  to  know 
that  you  are  three  seconds 
ahead  of  time  than  to  know 
you  are  averaging  43.2  mph, 
when  the  instructions  call  for 
42  mph,  {Why?  Because  the 
more  miles  you  drive  with  a 
constant  error  in  speed,  the 
further  off  you  become  in 
time.  In  the  heat  of  a  rally,  a 
fraction  of  mph  speed  error 
may  not  impress  you  as 
fmportant,  even  though 
youVe  traveled  eight  or  more 
miles.) 

What  you  get  from  the 
program  is  a  printout  of 
speed,  distance^  and  time. 
Your  navigator  turns  to  the 
^heet  with  the  correct  speed 
for  that  leg,  zeros  the  mileage 
indicator  in  your  car,  and 
zeros  the  stopr watch.  Then^ 
every  mile  or  half-fnile^  he 
looks  at  the  stopwatch  and 
compares  it  with  the  time 
next  to  the  mileage  which 
you  have  traveled.  He  can 
then  tell  you  how  many 
seconds  you  are  ahead  or 
behind  where  you  should  be 
at  that  point,  It  is  then  a  very 
simple  matter  for  you,  the 
driver,  to  make  whatever 
correction  is  necessary.  At 
the  end  of  the  next  mile,  or 
half-mile,  another  check  Is 
made  and  further  correction 
taken.  And  so  on,  throughout 
the  rally. 

Sure,  the  formula  is  not 
that  hard  to  run  on  a  calcu- 
lator. But,  to  get  time-error 
that  way,  the  old  navigator  is 
going  to  run  two  calculations 
every  mile.  Try  even  the 
simplest  calculation  in  a  rally; 
IVe  never  known  any  navi- 
gator who  didn't  mess  up  at 
least  a  third  of  his  calcula- 
tions on  the  first  try.  And  he 
has  his  eyes  off  the  road  for 
too  long. 

Yes,  I  know  you  can  buy 
time-speed-distance  charts  at 
not  too  great  an  expense. 
But,  first  of  all,  they  can*t  be 
tailored  for  whatever  distance 
interval  you  wish.  This  pro- 


05  REM  THIS  PROGRAM  CALCULATES  TIME  IN  MINUTES 
10  REM   SET  UP  THE  OUTER  LOOP.   R^SPEED  IN  MPH- 

FOR  R=2  5  TO  5  5 

REM   PRINT  THE  HEADINGS • 

PRI^rT  '*SPEED"  ,  "DISTANCE"  ,  "TIME" 


AND  TENTHS  OF  MIN. 


20 
30 
4  0 
50 
60 
70 
80 
90 


REM 
FOR 
REM 
LET 
REM 


IN  MILES 


SET  UP  THE  INNER  LOOP •   D=DISTANCE 
D=l  TO  20   STEP  -5 

CALCULATE  TIME 
T=(D/R)*60 

PRINT  IT  ALL  OUT  UNDER  THE  CORRECT  HEADING 
100  PRINT  R  D  T 

110  REM   CYCLE  THE  INNER  LOOP  —  WHEN  FINISHED,  PRINT  BLANK  LINE  AND 
115  REM   CYCLE  THE  OUTER  LOOP, 
120  NEXT  D 
130  PRINT 
140  NEXT  R 

160  REM   WHEN  R=55,  THE  PROGRAM  ENDS. 
170  END 


Fig.  t  BASIC  program  to  calculate  "TIME"  In  minutes  and  tenths  of  minutes.  See  text  for  full 
explanation. 


gram  can.  Second! y,  they  are 
much  harder  to  read  (in  my 
experience  at  least)  than  a 
computer  printout  And; 
finally,  well,  heck,  you  want 
a  use  for  that  new  micro, 
don't  you? 

The  program  is  written  in 
Dartmouth  BASIC,  It  was  run 
on  an  IBM  370.  It  should 
work  on  most  small  BASIC 
interpreters.  It  will  not  work 
on  an  integer  system. 

It  is  so  simple  that  it 
almost  explains  itself  There 
are  two  loops,  one  nested 
inside  the  other.  The  outer 
loop  contains  the  average 
speed.  It  is  shown  starting  at 
25  mph^  but  this  could  be 
any  figure  —  it  depends  on 
the  minimum  speed  at  which 


rallies  in  yoMt  area  are  run. 
This  loop  terminates  at  55 
mph  because  no  rally  instruc- 
tions can  tell  you  to  drive  at 
an  illegal  speed. 

For  each  step  of  the  outer 
loop,  the  inner  loop  (dis- 
tance) steps  39  times.  Each 
time  it  steps,  the  program 
calculates  time.  Then^  speed, 
distance,  and  time  are  printed 
out  and  the  inner  loop  steps 
again.  When  distance  reaches 
20,  a  blank  [me  is  printed,  a 
new  heading  is  printed,  and 
the  outer  loop  steps  to  the 
next  speed*  Then,  the  whole 
process  is  repeated,  and 
repeated,  and  repeated. 

About  two  hours  after  you 
type  *'run/'  you  wil[  have 
produced    fourteen    feet    of 


copy.  (This  is  assuming  a  step 
of  .5  and  a  110  baud  printer. 
By  the  way,  CPU  time  used 
on  an  IBM  370  is  just  over 
nine  seconds.) 

If  your  BASIC  does  not 
have  the  step  feature  m  its 
"FOR  ...  NEXT"  statement, 
just  leave  that  out.  The  pro- 
gram wifl  give  you  printout 
for  whole  miles.  This  works 
just  as  we!!.  Leave  out  the 
*' REM  ARKS"  to  save  space. 
If  your  system  can  use 
multiple  statements  per  line, 
great. 

If  you  wish  to  provide  for 
greater  mileage  in  the  inner 
loop,  put  in  whatever  you 
like.  You-all  in  the  wide-open 
southwest  might  want  to  go 
to  thirty  miles  or  even  more. 


2  0  REM   SET  UP  OUTER  LOOP-   R=SPEED  IN  MPH 

30  FOR  R=25  TO  55 

4  0  REM   PRINT  THE  HEADINGS 

50  PRINT  "SPEED" , "DISTANCE" , "TIME" 

60  REM   SET  UP  THE  INNER  LOOP*   D=DISTANCE  IN  MILES 

70  FOR  D=l  TO  20   STEP  .S 

80  REM   CALCULATE  TIME  IN  MINUTES  AND  TEI^THS  OF  MINUTES,  FIRST, 

90  LET  T=(T/R)*60 

100  REM   ROUND  THIS  TO  NEAREST  ONE-THOUSANTH  OF  MINUTE 

110  LET  Tl^INT  [T*1000+. 5)/1000 

120  REM   TAKE  MINUTES  ONLY  AND  CALL  IT  T2, 

130  LET  T2^INT(T1) 

140  REM   NOW,  GET  JUST  THE  FRACTION  AND  CALL  IT  T3 

150  LET  T3=T1-T2 

160  REM   CONVERT  THIS  FRACTION  TO  SECONDS  AND  TENTHS 

170  LET  T4=T3*60 

180  REM   PRINT  EVERYTHING  IN  RIGHT  COLUMN- 

190  PRINT  R,D,T2:" :" :T4 

200  REM   CYCLE  THE  INNER  LOOP 

210  NEXT  D 

220  REM   WHEN  OUT  OF  DISTANCES,  PRINT  A  BLANK  LINE  AND  CYCLE  OUTER  LOOP, 

230  PRINT 

24  0  NEXT  R 

250  END 


Fig.  2.  The  program  converted  to  calculate  'TIME'' In  minutes,  seconds,  and  tenths  of  seconds. 
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Frankly,  my  present  version 
of  this  printout  only  goes  to 
fifteen  miles.  1  don't  need 
that  much,  usually,  in  the 
rallies  we  have  around  here. 

If  you  just  like  a  lot  of 
paper  used  up,  make  the 
inner  loop  step  =  .25.  This 
will  give  you  quarter-mile 
times  for  each  speed.  I  doubt 
you'll  ever  use  it^  and  it 
triples  the  length  of  the  print- 
out 

One  very  useful  change  to 
the  program  is  shown  in  Fig. 
2.  This  gives  printout  for  time 


in  minutes,  seconds,  and 
tenths  of  seconds  instead  of 
minutes  and  tenths  of 
minutes.  Of  course,  which 
you  use  will  depend  on  how 
your  stopwatch  is  calibrated, 
The  new  code  will  take  the 
decimal  fractions  of  minutes 
and  convert  them  to  seconds 
and  tenths  of  seconds,  A 
formatting  statement  inserts  a 
colon  for  easier  reading. 

I  use  the  program's  output 
cut  into  sheets  and  staple 
them  at  the  upper  left*  The 
navigator  simply  flips  through 


FCC  Math 


from  page  t4 

here,  you  round  to  the  nearest  whole  number  unless,  as  in  the  earlier  one  we 
did,  a//  would  be  rounded  down  or  a//  up  following  the  nearest  whole  number 
rule,  thereby  introducing  unnecessary  inaccuracy.  Putting  these  together  as  we 
have  learned  to  do  for  convenient  multiplication,  we  get:  2x3x2x2x 
to?  +  -2^  which  is  24  x  105.  And  that^s  2A  x  101  x  105.  which  is  2.4  x  106  or 
2,400.000  Ohms,  one  heck  of  a  lot  of  resistance  to  flow  of  current  at  21.3 

At  60  Hz,  on  the  other  hand,  the  reactance  of  that  same  coil  Is 
2(3.1 4)  (60H  0.0 17),  which  is  2  x  3  x  (6  x  10l)  x  (2  x  10-2),  or2x3x6x2x 
10-1,  which  is  72  x  10"!  or  7.2  x  101  x  10^^,  which  is  7.2  x  toO  or  simply  7.2 
Ohms  (of  coyrse,  after  a  whi^e  you'd  do  much  or  most  of  that  in  your  head, 
with  no  pencil,  paper,  or  calculator  necessaryl). 

That's  very  little  resistance  to  current  flow  at  60  Hz.  Obviously,  coils  ^t\{^ 
capacitors  are  neat  devices  for  separating  one  frequency  of  current  from 
another.  You'll  notice,  too,  that  they  do  opposite  things.  Coils  resist  the  high 
frequencies,  letting  low  frequencies  through,  whereas  capacitors  resist  the  low 
frequencies,  letting  high  frequencies  through. 

Well,  enough  for  this  installment.  Ngxt  time,  we'll  use  the  math  skills  we 
now  possess  on  all  kinds  of  formulas.  In  fact,  if  you  have  followed  along  thus 
far,  you  now  possess  the  knowledge  to  handle  just  about  any  kind  of  math  that 
may  be  thrown  your  way  En  FCC  exams.  It's  just  a  matter  now  of  practicing 
these  skills  to  the  point  that  they  are  readily  available  when  needed. 

Here's  a  bit  of  such  practice.  Work  and  answers  follow. 
ExefcisB  3: 

[\)  Compute  the  reactance  of  these  capacitors  at  (a)  900  Hz,  and  {b)  23.5 
MHz: 

(1)  80  pF  (ii)  3^F 
(2)  Compute  the  reactance  of  these  coils  at  (a)  6  kHz,  and  (b)  52  MHz; 

(i)  150;^H[iiJ  7H 


Exercise  f: 

(1)  la]  Z71  X  ia3 

(2)  ta)0.0072& 

Exercise  2r 


WORK  AND  ANSWERS  TO  EXERaSES 

(b)  B.9x  10^11  tc)7.B93<  107 

tti)  0.0000000000086         (c)  9,450.000 


(d)  5x  10't 
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Ex&Fcm  3: 

i%\  900  Hz  =  9  X  102  Hz.  28.5  MHz  =  28,500,000  Hz  =  2.85  x  10?.  Roundmg  this  to  one 
digit  gives  3  X  10^.  SO  pF  is  80  X  10  12  fg^a,^  ^^  8,0  x  10^  x  ^Q^^^i&r&d,  Bx  10'11  farid.  3 
;/F  i?  3  K  10"^  farad.  We'll  round  tt,  pi,  to  SEmply  3, 

(iai  80  pf  at  900  Hz:  1/(2  x  3  k  9  x  8  x  10^  +  H  J  =  1  ^432  x  lO'^K  432  x  10^9  - 
4.32  X  10?  X  10-9.  rounded  down,  simply  4  x  10-7.  (iOx  t0^1|/(4x  10-7)  =  2.Sx  10^1     7 


the  pages  for,  the  correct 
speed,  as  shown  for  that  leg 
of  the  instructions.  Then  he's 
set.  Those  of  you  handy  with 
tools  might  want  to  coiistruct 
a  box-like  holder  with  a 
dowel  at  the  top  and  bottom. 
Then  the  printout  could  be 
scrolled  past  a  window  cut 
into  the  front  of  the  box.  For 
this  display^  the  printout 
would  be  better  without  the 
headings  before  each  speed. 
Change  the  location  of  that 
print  statement  so  that  it 
does    not    pass    by    on   each 


execution  of  the  outer  loop 
(i.e,j  move  it  to  the  first  line 
of  the  program). 

If  you  are  not  into  road 
rallies  already,  !  certainly 
hope  this  article  has  given 
you  the  bug,  as  well  as  shown 
you  another  use  for  that 
micro.  You  certainly  don't 
need  a  sports  car  to  partici- 
pate in  TSD  rallies.  Just  zap 
up  the  secret  weapon,  find 
out  where  your  local  Sports 
Car  Club  of  America  chapter 
is  going  to  hold  its  next  rally, 
and  beat  'em  alU  ■ 


or2,&x  1D6  2,500,000  Ohfns. 

(il3j  80  pF  at  28.5  MHi;  The  bott&m  of  the  Tractiori  Is  2  x  3  >^  3  k  B  x  tO^  +  -^  ^  144  x 
10"^,  which  is  1,44  x  102  x  10-^,  v^hich  Voiinded!  is  1  x  10-^.  The  fraction,  then,  is:  fl  ^ 
lO*^)/i1  X  10  2)  -  1  X  1d2  i^idh  is  100  Ohms,  Notice  how  the  reactance  had  dropped  from 
2'A mtfifon  Ohms  at  900  Hz  to  a  mere  1 00  Oh rm  at  28.5  MHz. 

ilia)  3  ^F  at  900  Hz;  The  bottom  Is  2  x  3  x  9  x  3  x  102  +  -6  =  1^2  x  10"^  which  eq^ats 
1.62  X  10^  X  10^,  which  rounded  out  equals  2  k  \0'^,  so  the  fraction  is:  (10  «  10'l)/(2  k 
102)  which^ivesSx  10" "i    -^or  5x  101,  SOOhms. 

(ilbj  3  juF  at  28,5  MHz;  The  bottom  is  2  x  3  x  3x  3  k  107  +  0=  54  x  I0l,  which  j&  5.4 
X  10^  Of  rounded,  simpiy  5  k  10^,  The  fractian  then  becomes:  (lOx  10-1  )/{5  ^  ^0^].  vnhldn 
qm^  2  X  10-1  -  -2^  2  s  10-3  or  0*002  Ohms.  The  reactance  h  not  large  with  this  big  & 
capacitof,  but  50  Ohms  ts  stMl  one  heck  of  a  lot  more  than  0.002  Ohmsl 
{2]  6  kHz  is  S  j(  103  Hi.  52  MHz  h  52  x  10^  Hz  or  5.2  x  10l  x  10&  H^,  whfch  (rounded}  h 
5  X  10^  Hi,  1&Q  H  ii  150  X  10^^  ^hsch  is  1.5  x  102  ^t  io  ^or,  rounded,  2  x  |(H  K  7  H  is 
fine  as  it  stands.  The  formula,^  remember,  is  ^mply  X^  -  2  fL. 

fial  190  ;jH  at  6  kHz:  Xl  =  2x3x  6x  2x  lO^-^  '*,  which  is  72  x  10-1.  or  7.2  x  101  y 
lOrl,  which  Is  7,2  X  lOO,  7.2  x  1.  or  simply  7,2  Ohms,  which  rounds  out  to  7  Ohms  ilnot 
much  resistance  to  that  frequency 5. 

m  150  ^H  at  52  MHz:  Xl  =  2k3kB?i2x  10?  +  -4  60  x  10^,  which  is6  x  lOi  x 
103  or  6  X  104,  CiD.QOO  Ohms;,  or  60  kilohms.  Lots  of  r^tstance? 

(jia)  7  Hate  kHz:  Xl=  2  x3  x  7  x  6  x  10^  which  is  252  K  I03or  2.52  x  tO^xlO^ 
which  is,  rounded  out.  3  x  10&  or  300,000  Ohms.  300  kilohms. 

tiibj  7  H  at  52  MHz:  Xl=  2x3x7x5x  10?  or  210  x  10^,  which  is  2.1  x  102  «  ID^ 
or,  rounded  out,  2  x  10^.  2  billion  Ohms  -  again,  one  heckuva  lot! 
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CHAPTER  1— FEDERAL 
COMMUNICATIONS  COMMISSION 

\VCC  77-7&3I 

PART  2^FREQUENCY  ALLOCATIOMS  AMD 
RADJO  TREATY  MATTERS;  GENERAL 
RULES  AND  REGULATIONS 

DelA4ing  FoctncFte  NG  13  Pertatnlrtg  to 
Amateur  Radio  Operation  fn  220-225 
MHz  &and  In  I^Artions  of  States  o(  Texas 
■ncf  NeMF  Mexico 

AOENQY:  Federal  Communic:atlons 
Commission. 

ACnON:  Rule  Amendment. 

SUMMARY:  This  document  tbthovm  re- 
strict Jons  an  the  use  of  the  22fl-S25  MHZ 
band  in  portions  of  Texas  and  New  Mex- 
ico by  amateiu'  radio  operations  be<;ause 
those  restrictions  are  no  longer  neces- 
sary. 

EFFECTIVE  DATE:  December  i2,  If 77, 

POR  FURTHER  INFORMATION  CON- 
TACT; 

Benjamin  Perez,  Spectrtim  I^IanninR 
Si  Coordination  Brsmch,  Office  of 
Chief  Engineer.  202-&32-e350. 

Adopted:  N&vember  22. 1»7"J. 
Beleosedi  December  1,  ISH. 

In  the  matter  of  amendment  of  Part  2 
of  the  Commission's  HvUe?  and  regula- 
tions to  delete  footnote  NQ  13  pertain Ui? 
to  amateur  radio  opera tlon  In  the  330- 
225  MHk  band  in  portions  of  the  StOrtes 
of  Tex&$  and  New  Mexico. 

1.  The  Commission  has  been  advlsedl 
by  the  OfRce  of  Telecommuniratlons  Pol-^ 
icy^  that  the  provisions  of  footnote  NO 
13.  to  Uie  Table  of  Frequency  Allocations, 
9  3.10$  of  the  Commlaslon^a  rules  are  no 
longer  required,  The  footnote  Imposes  re- 
strictitins  on  the  secondary  use,  hy  the 
amateur  radio  sen/ ice,  of  the  220-2aa 
MHz  hand  In  certain  areas  of  the  United 


M 


states. 

2.  The  deletion  of  NG  13  wou)d  remove 
the  restriction  of  tiie  use  of  the  2S0-22S 
MHz  bajtd  by  amateur  stations  engaffed 
In  noTTOfll  amateur  operations  between 
the  hours  of  OSOO  fljid  1800  local  time 
Monday  through  EVlday  inclusive,  of 
each  week  In  those  portions  of  the  States 
of  Texafi  and  New  Meidco  in  the  area 
bounded  on  the  south  by  parallel 
31*53  N,.  ou  the  east  by  lon^tiide 
105*  40 'W.,  on  tiie  north  by  parallel 
33«24'K.  and  on  the  west  by  lon^tude 
lOSMO'W.  The  amateur  service  would 
then  be  allowed  to  operate  on  the  220- 
225  MHa  band  in  all  portions  of  the 
United  Btatea  subject  to  the  continuing 
restriction  of  footnote  ITS.  34  (prohibit- 
ing harmful  tnterferthce  to  the  radiolo- 
cation service) . 

3.  Since  the  deleUon  of  NO  13  wlU  have 
no  adverse  effect  on  non-Oovemment 
licensees,  we  anticipate  no  comments  in 
this  matter;  therefore,  compltanee  with 
the  notice  and  public  procedure  provi- 
sions of  the  Administrative  Procedure 
Act,  5  UBC,  553  <b)  and  <cn  la  believed 
to  be  unnecessary  <S  U.S.C.  553  (c>(3> 
iBi.  47  CFR  1.412(c)  >, 

4.  Furthermore,  since  the  subalane«  of 
this  rule  amendment  would  be  to  relieve 
a  reistriction,  compliance  with  the  effec- 
tive date  provision  of  the  Admlnifttratiye 
Procedure  Act,  %  U,S.C.  553  (d)  would  nM 
be  in  the  public  interest  r5  UJ5.C.  553(d> 
Ul  ;  47CFR  1.4271. 

5.  AccOTdinglv,  it  is  ordered,  That  ef- 
fective December  12.  1077,  *2,106  of  the 
rules  is  amended  by  deleting  footnote  NQ 
13,  Authority  for  this  action  Is  contained 
In  Sections  4(1)  and  303  of  the  Com- 
munications Act  of  1934.  aa  amended. 

(Sees.  4.  3Q3,  48  Stat.,  as  uneud^,  1066   10113 
(47  ira.C  IM,  3(99)0 

Plet>EaAL  CoMMtrtricATioHs 

COMUrSSIOH, 

William  J.  TfltcARico, 

Actin{f  Secretanf, 
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INDUSTRIAL 

WIRE  WRAPPING  TOOL 

Model  BW  520  is  a  battery  operated  wirewrappsng 
tooL  also  available  in  reversible  models  for  wrapping 
and  unwrapping  operations.  The  rechargeable  nickel 
cacjmium  battery  is  self  contained  m  the  handle  of 
the  tool  Also  available  with  "Backforce"  device  to 
prevent  overwrapping. 

Uses  any  24AWG  thru  32AWG  wrapping  bits  and 
sleeves. 
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INSTALLATION  AND  FIELD  SERVICE' 

WIRE  WRAPPING  TOOL 

Model  BW  928  is  a  battery  operated  v^ire  wrapping 
tool,  also  available  m  reversible  models  for  wrapping 
and  unwrappfng  operations.  Exceptionally  useful  for 
jnstaJlatlon  and  field  service  work,  or  small  produc- 
tion jobs.  Available  with  "Bachforce''  device  to  pre- 
vent overwrapping, 

Uses  any  24AWG  thru  32AWG  wrapping  bits  and 
sleeves. 
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3455  Conner  St .  Bronx,  N  Y  10475  /  (212)  994-6600  /  Telex  125091 


Model    BW630 


NEW 


"^^^•^^^SMK?^, 


HOBBY" 

WIRE  WRAPPING  TOOL 

For  AWG  30,  .025"  (0.63mm)  sq. 
post  "MODIFIED"  wrap,  positive 
indexing,  anti-overwrappingdevice. 
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Francis  J.  O'Reilly 
42  Mark  wood  Rd. 
Aidsley  NY  10502 


Looking  For  A  Micro? 


consider  the  KIM-1 


If  you  are  in  the  market 
for  a  complete  micro- 
computer, but  your  funds  are 
somewhat  limited^  the  KlM-1 
is  for  you. 

For  $245  the  KIM-1 
comes  complete  with  CPUj 
1024  (IK)  bytes  of  random 
access  (read/write)  memory, 
2048  (2K]  bytes  of  read  only 
memory,  a  23-pad  keyboard 
for  hexadecimal  input  and 
limited  front  panei  capa- 
bilities, a  six-digit  seven- 
segment  series  of  light  emit- 
ting diodes  (LEDs)  for  out- 
put,  a  cassette  interface,  and 
a  serial  teleprinter  interface. 
The  only  thing  the  KIM-1 
lacks  is  a  power  supply.  If 
you  are  going  to  run  a  cas- 
sette, you  will  need  a  +5  V 
and  a  +12  V  power  supply; 
otherwise,  +5  V  at  1.2  Amps 
will  be  sufficient  The  power 
supply  can  be  built  from  a 
schematic  supplied  in  the 
back  of  the  KIM-1  User's 
Manual f  or  you  can  purchase 
one  a  I  a  local  radio  store  for 
under  $50. 

The  CPU  is  the  MCS6502, 
It  is  capable  of  addressing  up 
to  65,536  (64K)  bytes  of 
memory.  Although  the  in- 
struction set  of  the  6502  is 
somewhat  limited  when  com- 
pared to  the  8080A,  which  is 
the  chip  used  by  the  Altai r 
8800B  and  others,  it  is  more 
than  sufficient  for  the  person 
who  is  just  starting  to  pro- 
gram. (The  6502  has  56  in- 
structions,   as    compared    to 


the  78  instructions  for  the 
8080A/)  With  some 
ingenuity,  the  5502  instruc- 
tion set  can  go  quite  a  long 
way.  The  system  clock  runs 
at  1  MHz.  The  instruction 
execution  time  runs  from  2 
to  7  cycles,  with  4  cycles 
being  the  average.  This  means 
the  6502  can  execute  up  to 
appro?cimat^ly  250,000  in- 
structions per  second.  This  is 
only  half  as  fast  as  the 
machines  that  use  the  8080A; 
however,  it  is  still  fast  enough 
for  most  applications. 

The  1  K  of  random  access 
memory  that  is  provided  on- 
board is  not  enough  to  do 
much  in  the  way  of  serious 
programming.  It  is,  however, 
sufficient  to  learn  basic 
machine  level  programming 
skills. 

Input  is  through  a  key- 
board located  at  the  lower 
right-hand  corner  of  the 
board*  If  you  have  an  ASR-33 
teletype  with  the  20  mA 
loop,  it  can  be  connected 
directly  to  the  machine. 
Lacking  this,  you  are  re- 
stricted to  the  keyboard.  I 
woufd  tike  to  take  this  time 
to  comment  on  the  posi- 
tioning of  the  keyboard,  I  am 
left-handed;  as  a  result,  I  find 
that  I  must  be  aware  of  where 
I  rest  my  hand,  as  the  two 
interfaces  are  directly  to  the 
left  of  the  keyboard.  This 
could  be  improved  by  having 
the  keyboard  remote  from 
the    machine    itself.   This   is, 


however,  a  relatively  minor 
problem.  The  keys  on  the 
keyboard  arc  as  follows:  0-F 
hex  —  instruction  and  data 
input;  AD  —  enter  address 
mode;  DA  —  enter  data 
mode;  +  —  increment  address 
by  1 ;  PC  —  restore  program 
counter;  ST  —  generate  inter- 
rupt  (STOP);  GO  -  begin 
program  at  current  program 
counter;  RS  —  reset  to  moni- 
tor control;  and  SST  —  a  slide 
switch  for  single-step  execu- 
tion of  programs. 

Output  is  through  6 
seven-segment  LEDs,  The  left 
four  LEDs  are  separated  from 
the  right  two,  making  it  easy 
to  read  the  display.  The  dis- 
play is  located  directly  above 
the  keyboard* 

The  2K  bytes  of  read  only 
memory  contain  a  monitor 
program  which  basically  con- 
trols input/output  operations, 
including  cassette  operation, 
and  serial  teleprinter  opera- 
tion. 

My  main  objection  to  the 
design  of  the  KIM  is  the 
absence:  of  sockets  for  the  22 
integrated  circuits.  This  is  not 
a  problem  unless  one  burns 
out.  If  one  should  burn  out, 
it  will  take  a  lot  of  time  and 
patience  to  replace  it.  The 
board  has  been  silk-screened 
to  prevent  accidentally 
shorting  out  adjacent  foils.  It 
should  be  noted  that  a  potcn- 
tiometer  has  been  utilized  as 
part    of   the    onboard   audio 


cassette  interface.  This  poten- 
tiometer is  preset  at  the 
factory  and  should  not  be 
adjusted  by  the  user. 

The  onboard  interfaces  are 
for  an  audio  cassette  and  a 
serial  teleprinter  (specifically 
the  ASR-33),  The  first  ex- 
pansion recommended  for  the 
KIM  is  to  add  an  audio  cas- 
sette. When  you  arc  working 
on  small  programs,  it  is  no  big 

deal  to  key  in  your  program^ 
turn  the  machine  off,  and  key 
the  program  in  at  a  later  time; 
however,  when  you  start  to 
wfite  long  programs,  keying 
in  a  long  program  every  time 
you  turn  on  your  machine 
becomes  a  hassle.  If  you  can 
store  that  program  and  load  it 
without  having  to  key  it  in, 
you  have  overcome  this  prob- 
lem. 

The   primary    solution   to 

this  problem,  emptoyed  by 
microcomputers,  is  storage  on 
audio  cassette  tape.  This  is 
fine  -  that  Is,  until  you  drop 
a  bit.  Unlike  digital  recorders 
in  the  big  machines^  an  audio 
recorder  does  not  go  back 
and  make  sure  it  has  recorded 
the  data  properly.  You  will 
not  discover  the  error  until 
you  try  to  load  the  program, 
and,  for  some  reason,  it 
doesn't  work.  This  is  a  major 
problem  with  audio  cassettes 
and  one  not  easily  reckoned 
with. 

The  advantage  of  audio 
cassette  recorders  is  that  they 
are  inexpensive.  How^ver^  the 
serious  user  will  soon  find 
that  he  needs  to  go  to  an- 
other form  of  mass  storage, 
such  as  floppy  disk- 

The  second  interface  pro- 
vided is  for  a  serial  tele- 
printer. The  ASR-33  is  the 
recommended  machine.  While 
this  is  a  fine  machine,  it  is 
relatively  expensive  (between 
500  and  1000  dollars).  This  is 
one  expansion  I  don't  plan  to 
do  for  a  long  while.  IF  I  had 
that  kind  of  money ^  I  would 
have  bought  a  bigger 
machine.  I  would  recommend 
to  anyone  who  is  looking 
toward  terminals  to  consider 
a  CRT  (Cathode  Ray  Tube) 
terminal^  as  one  can  be  had 
for  around  $250^  although 
you'll    have    to    interface    it 
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yourself. 

The  documentation  on  the 
KIM  is  excellent.  It  consists 
of  three  books,  a  wall  chart, 
and  a  card  listing  the  instruc- 
tion  set.  The  books  include 
the  User^s  Manual,  which 
should  be  read  first,  the  Pto- 
grammlng  Manual^  and  the 
Hardware  Manual,  The  wall 
chart  shows  bow  the  hard- 
ware is  connected,  and  the 
instruction  set  card  lists  the 
mnemonics  and  op  codes 
with  variations. 

Getting  the  KIM*1  up  and 


running  took  me  almost  a 
week.  The  main  problem  was 
getting  the  power  supply 
ready  to  supply  power  My 
power  supply  is  a  Control 
Data  Corporation  modef, 
supplied  by  Electravalue  In- 
dustrial for  $50,  Initially, 
upon  unpacking  the  supply,  t 
was  terrified  by  all  the  cabtt^. 
However,  upon  more  careful 
inspection,  I  was  able  to 
determine  how  to  hook  it  up 
to  the  KIM.  The  problem  lies 
in  the  number  of  connectors 
coming  from  the  supply  and 


the  lack  of  an  ac  power  cord. 
It  took  three  days  of 
searching  over  the  greater 
New  York  area  before  I 
finally  found  one  suitable  for 
the  job  at  Westchester  Elec- 
tronics in  White  Plains. 

Once  the  power  considera* 
tions  were  taken  care  of,  I 
was  able  to  turn  on  the 
machine  and  run  the  test 
problem  in  the  User*^  Manual 
—  a  simple  8-bit  addition 
routine  to  check  the  opera- 
tion of  the  KIM.  The  program 
worked  perfectly,  and  I  have 


had    no    problems    with    my 
machine  yet 

Overall,  the  KIM-1  is  an 
excellent  beginning  machine. 
Among  other  thing$,  it 
teaches  you  how  much  you 
can  really  do  with  only  1 K  of 
memory,  something  that  is 
forgotten  with  today's  mas- 
sive machines.  More  impor- 
tantly, however,  the  KlM-1 
(at  $245)  makes  computing 
available  to  anyone  who 
wants  it,  and  it  is  versatile 
enough  to  satisfy  most 
people's  needs^  ■ 


RTTY  Loop 


man:  L  Lssvey,  M,0.  WA3AJH 
4006  Winfee  /?ojtf 
Randallsfoytm  MD  2tJ33 

Happy  New  Yearl  With  the  long 
wimef  nights,  ^^o  wants  to  go  out- 
doors and  freeze?  This  is  the  perfect 
time  to  get  on  the  air  with  RTTY,  tt 
you  have  alreadv  iumped  in,  finef 
Welcome  to  ihe  clybl  For  those  of 
vou  still  unsure  of  how  to  act  on  the 
green  keys,  we  will  have  a  discussion 
of  on-the-aif  techniques  this  month. 

To  begin  with,  where  do  you 
operate  RTTY?  There  are  three  great 
hoards  of  Teletype"^  M  enthusiasts:  the 
80,  20,  and  2  meter  9angs.  This  is  not 
to  say  that  you  won't  ftnd  RTTY  on 
28  MHz,  but  the  populatiort  is  greater 
on  the  above  noted  bands.  On  HF, 
operation  is  in  the  CW  segment  of  the 
bands  with  FSK  operation.  As  a 
starting  point,  you  might  try  3620 
kHz  and  14,080  kHz,  plus  or  minus 
10  kHz.  Which  one  to  start?  As  with 
other  rnode$,  BO  and  20  have  propaga- 
tion characteristics  which  influence 
the  choice.  From  here  in  Battimore^ 
80  provides  reliable  oast  coast  to 
central  communications  without  diffi- 
culty, whereas  20  Is  the  DX  band,  as 
always.  Stations  normally  operate  on 
the  same  frequency  and  shift,  with 
mark  and  space  zero-beat.  By  far,  170 
Hi  shirt  now  predominaies. 

Two  meter  AFSK  has  two  camps, 
AM  and  FM,  and  you  ^11  have  to 
look  around  to  ^m  what's  in  your 
area.  Here  in  Baltimore,  AFSK  is 
frequently  heard  on  the  BRATS 
{Baltimore  Radio  Amateur  Television 
Society)  repealer  on  147.63/147.03 
MH^  aTKJ  146.58  MHz  FM  simpleic 
Standard  2125/2975  Hz  K>nes  are 
usecl,  with  850  Hz  shift  dominant. 

If  you  had  to  c^aw  a  parallel, 
RTTY  operation  would  rrrare  clo^ly 
identifv  with  CW  procedure  than 
radiotelephone,  Abbreviations,  '*Q" 
signals,  and  operating  signs  are  all  in 
common  use.  To  satisfy  the  FCC,  you 
must  ideniify  youf  station  at  the 
beginning  and  endtng  of  each  contact^ 
and  at  least  every  ten  minutes  during 
one,  by  a  means  other  than  RTTY, 


Typically,  this  means  Morse  code, 
although  some  AFSK  stations  hav? 
been  known  to  use  voice.  The  Morse 
can  be  sent  in  any  number  of  ways, 
including  (but  not  limited  to)  FSK  of 
the  same  shift  as  the  RTTY,  *'r»arrow 
shift'*  of  60  Hz  or  so,  so  as  not  to 
faJse  the  demodulator,  or  make-and- 
break  CW.  The  Morse  may  be  gen- 
erated by  a  conventional  hand  key, 
operating  the  BREAK  key  on  the 
machine,  a  special  "stunt  box/'  or  by 
a  novel  use  of  standard  Teletype'TW 
tape,  which  will  be  discussed  in  a 
future  column. 

If  1  had  but  one  bit  of  advice  to 
give  to  the  newcomer  to  RTTY,  it 
would  be;  P^Base  Isarn  to  louch-rypef 
There  are  few  things  as  agonizing  as 
watching  a  biblical  (seek  and  ye  shall 
find)  typist,  hunting  and  pecking 
along,  H  you  just  can't  learn  to  type, 
make  the  acquisition  of  punched  tape 
equipment  your  first  priority^  and 
punch  a  repty  tape  while  the  other 
guy  is  transmitting.  You  both  will 
appreciate  it. 

Another  common  trap  is  to  overdo 
the  abbreviation  bit.  Sure,  we  all  use 


DE"  and  "CQ".  And  somehow,  a 
sign^>ff  would  not  sound  complete 
without  "IT  Of  maybe  "0CNU".  But 
don't  get  carried  away  into  typing: 
^'WSNSD   DE  WA3AJR   RR  ON  UR 

XMSN  OM  ES  TNX  PER  FB  QSO 

QTH  HH  BiTO  fAD  ABT  30  Ml  HE 
OF  WASH  DC  .  SO  HW  CPY7???77 
BK  BK  CW  ID  ,./'  I  mean,  feally 
now  I  No  further  comment  needled. 

Sq^  what  do  you  do,  you  might 
ask.  To  calt  CQ,  set  up  a  tape  some^ 
thing  like  this:  ''CO  CO  CQ  CQ  CQ 
CQ  CQ  CQ  CQ  CQ  CQ  CQ  CQ  CQ  DE 
WA3AJR  WA3AJR  WA3AJR  CD  DE 
WA3AJR  BALTIMORE  MARY- 
LAND,'"  which  repeats  for  thirty 
seconds  or  a  minute.  Don^t  forget  to 
send  your  call  by  Morse  at  the  end. 
Another  useful  tape  is  a  "brag  tape/' 
This  gives  the  rundovm  on  where  you 
are,  your  transmitter,  receiver,  RTTY 
gear,  and  the  like.  Frequently  sent  in 
the  beginning  of  a  contact,  it  dis- 
penses with  all  the  routine  informar 
tion  and  often  provides  a  springboard 
for  an  inieresting  QSO*  In  fact,  tape  Is 
used  to  transmit  all  kinds  of 
things,  both  spontaneous  and  pre- 
pared. A  full  discussion  of  this  storage 
form  will  also  be  presented  in  months 
to  come. 

Hopefully,  you've  90 1  some  idea  of 
what  to  do  on  RTTY.  After  moni- 


toring a  bit  and  slinging  some  of  the 
stang,  you  should  have  no  tro^le  at 
alL 

A  note  from  Tom  HHI  WA4EC8 
reminded  me  that  there  are  tvM>  kirute 
of  selector  magnets:  pulling  and 
holding.  The  rundovvn  given  in  the 
September  column  was  correct  only 
for  holdirfg  magnets.  That  is,  series  fgf 
20  mA,  parallel  for  BO  in  A  operatic  a 
The  older  pulling  type  are  wired  in 
ser/es  for  60  mA  service.  Pulling  selec- 
tor magnets  depend  on  msgnetic  at- 
traction to  draw  the  pole  piece  to  the 
magnet  With  the  later  holding  mag- 
net, 3  mechanical  cam  does  the  work 
of  bringing  the  pole  up;  all  the  magnet 
need  do  es  hold  it  there.  This  requires 
less  energy,  thus  reducing  tnagrietic 
"kick- back"  and  radio  inter  fere r>ce. 
Sorry  about  the  confusion,  and  a  tip 
of  the  hat  to  Tom. 

Next  month,  we  will  consider  stor- 
age techniques  for  the  masses  of 
material  that  RTTY  produces.  In  the 
meantime,  I'll  keep  a  lookout  for 
some  of  you  around  3623  kHz.  Notes 
and  questions  are  welcome,  and  may 
be  sent  to  me  via  73  Magazine  or  at 
the  above  address.  Items  of  general 
interest  will  be  answered  in  this 
column.  P tease  enclose  a  stamped, 
seEf -address^  envelope  if  you  want  a 
personal  reply. 


Oscar  Orbits 


FflMOING  OSCAR 

The  listed  data  Cells  you  the  time  and  place  OSCAR  crosses  Che  equator  in  an 
^cendmg  orbit  for  the  first  time  each  day.  To  calculate  successive  orbits,  make 
9  lirst  of  the  f^rst  orbit  number  and  the  ne^tt  twelve  orbits  for  that  day.  List  the 
time  of  the  tirsi  orbit-  Each  successive  orbit  is  115  minutes  later  (two  hours  le^ 
five  minutesJ.  The  chart  gives  the  longitude  of  the  first  crossing^  Add  29*"  for 
each  succeeding  orbit-  When  OSCAR  is  ascending  on  the  other  side  of  tt>e 
wc^d,  it  will  d^cend  over  you.  To  find  the  equatorial  descending  lor^itude^ 
subtract  166  degrees  from  the  ascending  longitude.  To  find  tbe  time  it  passes 
the  Nonh  Pole,  add  29  minutes  to  the  time  it  passes  the  equator*  You  should 
be  able  to  hear  OSCAR  when  it  is  within  45  ciegreesof  you.  The  easiest  way  to 
do  this  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of  2480  miles  1400Q 
kjlometere)  from  the  home  QTH.  If  it  passes  right  overhead,  you  should  be  able 
to  hear  it  for  about  24  minutes  total.  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing  the  equator. 
Add  about  a  minute  for  each  200  mil©  that  you  live  north  of  this  line.  If 
OSCAR  passes  15  degrees  from  you,  add  another  minyte;  at  30  degrees,  three 
minutes;  at  45  degrees,  ten  minutes.  Mode  A:  145.85.95  MH?  uplink, 
29,4^29.5  MHz  downlink,  beacon  at  29.502  MHi.  Mode  B:  432J2S,T75  MHz 
uplink.  145.975- .925  MHi  downlink,  beacon  at  145J72  MHz, 
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23 

0042:07 

66.8 

14^8  Bbn 

24 

0136.25 

80.4 

15000  Bbn 

25 

0035:45 

es.2 

15013  Ab«i 

28 

0130:02 

78.8 

15025  Bbn 

27 

002923 

63.7 

l503BBbn 

28 

mn:AQ 

773 
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Fiendish 
New  QUBIC  Program 


The  game  of  QUB IC®  is  a 
three-dimensional  ex- 
tension of  ordinary  tic-tac- 
toe.  Instead  of  playing  on  a  3 
X  3  plane,  QUBIC  is  played  in 
a  4  X  4  X  4  cube.  The  object 
of  the  game  is  for  you  to  get 
four  markers  in  a  straight  line 
before  the  computer  does. 


There  are  many  versions  of 
QUBIC  around,  but  the  most 
popular  one  seems  to  be  the 
version  presented  in  fOl 
BA  S IC  Computer  Games, 
published  by  Digital  Equip- 
ment Corporation  (DEC).  I 
would  like  to  suggest  several 
changes  to  the  DEC  program 


G^^ 


SET    THE 

HChLPI  MI5 

scout* -  — 


"EXH,   WItH    THE 
"WINDER'"   AWD 
MIS   SCORE    m 
THE    HOLDING 

/■jitGlSTEH  * 


fETCH    THE 

NEXT 

CAHDtDATE, 


I  CANtHtJftTE'S  1 

5COH£; 
S  HOLDINQ 
,   PtGlSTER'S. 

I SCOHt  1 

L_ I 


FLrp  * 

MftNT-SlDEO 
COIN 


TAILS 


MEADS 


STOf^E    THE 
CiW&IDATE 

SLdfiiE    IN    fHE 

HOLD'MJi 

fftaiBTER 


.*/!,    SCOHE     OF    - 
MEA*fS     IHEPTE 

t^NlJiPATE:?. 


Fig:  L  Flowchart  of  random  selection  algorithm. 
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that     might     improve     its 
playing  and  ease  of  use. 

First  of  all,  there  seem  to 
be  errors  in  four  of  the 
DATA  statements.  For  ex- 
ample^ statements  1523  and 
1 529  both  define  the  same 
plane,  even  though  they  each 
define  different  sets  of  lines 
through  the  cube. 

Next,  the  DEC  program 
does  not  display  the  game 
cube;  it  makes  the  player 
keep  track  of  all  the  moves 
on  a  separate  piece  of  paper. 
This  kind  of  bookkeeping 
task  should  be  left  for  the 
computer  to  do. 

Finally,  the  program  is  in- 
variant in  its  playing.  Once 
you  find  a  way  to  win,  you 
can  always  win,  just  by 
making  the  very  same  moves 
the  next  time  you  play. 

The  QUBIC  program  pre- 
sented in  this  article  is  my 
own  attempt  at  producing  an 
improved  and  original  version 
of  the  pme.  In  addition  to 
indicating  its  move,  the  com- 
puter displays  the  cube, 
showing  you  the  current  state 
of  the  game.  The  program 
also  tests  for  wins  and  ties. 

Probably  the  most 
interesting  feature  of  the  pro- 
gram is  its  ability  to  play  a 
different  game  each  time.  At 


first  thought  this  may  not 
seem  to  involve  anything 
more  than  just  using  the  RND 
function,  right? 

Random  Selection  of  "Serial" 
Candidates 

In  many  kinds  of  g^mes  in 
which  the  computer  serves  as 
an  opponent,  it  is  usually 
necessary  for  the  computer  to 
generate  its  move  by  selecting 
from  many  possible  candidate 
moves.  Typically,  the  com- 
puter will  generate  the  first 
candidate  move  and  store  it 
(along  with  a  "score'*  indi- 
cating its  ''goodness'')  in 
some  kind  of  holding  register. 
It  then  compares  successive 
new  candidates,  as  they  are 
generated  (serially},  with  the 
move  currently  being  held.  If 
the  new  candidate's  score  is 
better,  he  replaces  the  move 
currently  in  the  register;  if  it*s 
worse,  the  new  candidate  is 
simply  discarded.  But  what  if 
the  two  scores  are  equal? 
Then  it  really  doesn't  matter 
which  candidate  is  selected, 
since  one  is  just  as  good  as 
the  other.  So,  what  usually 
happens  is  that  the  new  can* 
didate  is  discarded,  since 
nothing  is  gained  by  replacing 
the  one  already  being  held. 
This  means  that  the  computer 
will  always  end  up  selecting 
the  first  of  ail  the  best  can- 
didates it  encounters;  it  will 
suffer  from  invariance.  How 
can  we  correct  this  problem? 

Obviously,  sometimes  we 
would  like  to  replace  the  in- 
cumbent candidate  with  the 
equivalent  new  one,  and 
sometimes  we  would  not.  But 
we  have  to  make  sure  that 
each  candidate  has  an  equal 
chance  of  being  selected  as 
the  returned  move.  We  can- 
not, ther^tfore,  simply  flip  a 
coin  to  see  which  candidate  is 
chosen;  this  would  always 
give  the  last  candidate  the 
best  chance  (50-50),  and  the 
first  candidate  the  worst 
chance.  (The  first  one  would 
have  to  win  every  flip  of  the 
coin  in  order  to  survive.) 

If  we  know  in  advance 
how  many  candidates  to  ex- 
pect, then  the  solution  is 
easy.  If  there  are  N  candi- 
dates   to    choose    from,    we 
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simply  pick  a  random  number 
r  between  1  and  N;  Then, 
when  the  r*^^  guy  shows  up, 
we  grab  him.  Unfortunately, 
we  almost  never  know  in  ad- 
vance exaaly  how  many  to 
expect.  And  it's  not  always 
practical  to  store  all  the  can- 
didates until  the  end^  and 
then  randomly  select  one. 

Let  me  restate  our  prol> 
I  em  in  slightly  different 
terms:  Suppose  we  work  in 
an  employment  agency,  and 
we  are  assigned  the  task  of 
selecting  one  person  to  be 
hired  for  a  particular  iob. 
Assume  that  this  particular 
job  has  absolutely  no  pre- 
requisites, so  every  person 
who  applies  is  equally 
qualified.  Furthermore,  we 
have  no  personal  preferences 
regarding  any  of  the  appli- 
cants. The  only  requirement 
for  us  is  that  every  applicant 
must  have  an  equal  op- 
portunity of  being  selected. 
The  applicants  are  lined  up 
outside  our  office  door  and, 
since  the  room  has  no  win- 
dows, we  do  not  know  how 
long  the  line  is.  Our  office  is 


very  small  and  can  hold  no 
more  than  two  applicants  at  a 
time.    Once    we   dismiss  an 
applicant,  he  must  leave  the 
room  and  never  return.  Our 
problem    is   to   find   a   pfo^ 
cedure  for  randomly  selecting 
one  candidate  from  the  line. 
When    I    first   posed   this 
problem    to    several    of   my 
friends,  their  initial  intuitive 
response  was  that  it's  impos- 
sible to  give  everyone  in  the 
line  an   equal   chance   if  we 
don't  know  in  advance  how 
many   applicants   to  expect. 
But,     surprisingly     enough, 
there  is  a  solution,  and  it's 
really    quite    simple.    Here's 
what  we  do:  We  call  the  first 
applicant  into  the  room,  and 
we  flip  a  "one-sided"  coin  (a 
Mobius  coin?)  with  one  head. 
If  the  coin  comes  up  heads 
(which   it  must),  we  let  the 
first    applicant    stay    in    the 
room.   Now  we   bring  in  the 
second  applicant.   This   time 
we    flip    an    ordinary    ''two- 
sided'*  coin,  with  one  head 
and    one    tail.    If    the    coin 
comes  up  heads,  the  second 
applicant  stays  in  the  room, 
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X  IN  SQUhRE?223 
D  IN  SQUfiRE  232 


and    the    first    is    dismissed; 

otherwise,  the  first  stays,  and 
the  second  must  leave,  r4ext 
we  call  tn  the  third  candidate 
and  flip  a  "three  sided"  coin. 
If  it  comes  up  heads^  he  gets 
to  stay;  otherwise,  he  leaves, 
and  the  incumbent  remains. 

We  keep  repeating  this 
process  of  flipping  an  "N- 
sided"  coin  for  the  N^'^  can- 
didate and  selecting  him  to 
replace  the  incumbent  if  the 
coin  comes  up  heads.  When 
the  line  runs  out,  whichever 
candidate  is  currently  in  our 
office  gets  the  job.  This  pro- 
cedure guarantees  that  each 
person  in  line  will  have  had 
exactly  the  same  chance  of 
being  selected^ 

It's    easy     to    show    that 


everyone  actually  does  have 
the  same  chance,  no  matter 
where  he  is  in  the  line.  Sup- 
pose we  consider  the  i^^  ap- 
p  lie  ant's  chance  of  ending  up 
with  the  job.  When  Mr.  J  first 
gpts  called  into  the  office,  his 
flip  of  the  j-sided  coin  must 
come  up  heads,  or  he's  all 
through.  The  probability  of  a 
head  coming  up  is  l/j;  the 
probability  of  a  tail  is  (j'1)/j. 
If  he  is  ultimately  destined  to 
get  the  job,  then  all  the  re- 
maining  applicants'  coins 
must  come  up  tails.  (The  last 
person  who  g^ts  heads  gets 
the  fob.)  Thus,  the  prob- 
ability that  our  Mr,  **y'  will 
be  hired  is  simply  the  product 
of  the  individual  probabilities 
of  his   getting  a  head,  with 


MIST 

100yu3  L=768 
10106  FOR  K=0  TO  63 
10200  POKE  L-t-K.K 
19390  NE^T  K 
10408  L=L-^b4 
lim  ft=4:E=i6 
11169  FOR  S=l  TO  4 
112y'3  G0SL8  1?90O 
11392  NE^rr  £ 

12ie?i  FOR  £=1  TO  13  £TEP  4 

122!30  GOSlf  13960 

±22m  NEKT  S 

±1M'^  S=l:  R=5*  B=1S:    QOSLfB  19060 

ISiStJ  £=13::  H=-3:  8=16:    uObUB  19860 

132??  S=l  R=29'  B=l'    G0SU8  iS^O?* 
11"3?C'  £=45:  fi=-i2-  6=1:    GOSUB  19^360 


X  IN  Sa«^E?44i 


13453   £=1:^=17:6=4:    QUb^JB  I'i^xQ 

135?^  £=■*?'  H=~i5'  B-4'    GOSUB  1?K^0 


0 


0  IN  SQUARE  333 


-X--   --0- 


X  IN  SQUfiRE?332 
Q  IN  £QU*»£  114 


X  - 

■  1 


0- 


-  -  0 

-  -  X 


1 1 


K 


Fig,  2.  Partial  sample  run  of  program. 


1.4&€?  S=i"D=^2l-    OCSUB  l8y^3t3 

141^6  S=lb:  i>=ll     GOSUB  18006 

i42fi*3  S"'^!  D^19"    GOSUE"  lS8y9 

14^53  S-lS:D^i"'    GOSUB  ISSSe 

150??  END 

ISQ^-?  FOP  K'S  TO  £+3*D  STEP  D 

18169  PGKE  L.K-1*L=L+1 

18263  NEKT  K 

±^v\^Q^  cTfip    T-r  Tr\  5-k3*R  crcp   p 

l?lfifl  C'TP  K=J  TO  J'+3*H  STEP  R 

19 2i'*  ^O^^  U  K-1:  L=L+1 

l?3^}e  NEXT  K 

1^40?  NE""^  wT 

1?5?'?  '^E'^'UPN 

Program  A.  InitiaiUdtion  routine. 
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everyone  else  after  him  get- 
ting tails.  11  the  line  is  N 
applicants  long,  then  this 
probabiiiiv  is: 

P  =  (l/i)li/(Kl)] 

which  is  just  1/N,  Since  i  was 
arbitrary,  we  see  thai  each 
candidate  has  exactly  one 
chance  In  N  of  getting  the 
job* 

Fig.  1  shows  a  flowchart 
of  the  complete  random 
selection  algorithm. 

Apple  QUBIC 

A  random  selection  algo- 
rithm ^  similar  to  the  one  de- 
scribed in  the  previous  sec- 
tion, is  incorporated  into  the 
QUBIC  program  presented  in 
this  article.  Listings  are 
shown  in  Programs  A  and  B. 
The  program  is  written  in 
Apple  BASIC  and  runs  on  an 
8K  Apple*l  computer.  It  will 
also  run  on  an  8K  Apple*! I 
with  very  few  changes,  Apple 
BASIC,  which  is  an  integer- 
onty  BASIC,  is  ideally  suited 
for  programs  like  QUBIC  in 


that  it's  fast  (no  time- 
consuming  floating  point  op- 
erations}, and  its  random 
number  generator  acts  ex- 
actly like  an  N-sided  coin, 
(You  specify  N^  and  it  gener- 
ates a  pseudorandom  Integer 
from  0  to  N-1 .) 

Because  of  memory  limita- 
tions on  my  Apple-I,  the 
QUBIC  program  is  really  two 
programs.  The  first  part, 
statements  10000  to  19500 
(Program  A),  serves  to  initial- 
ize a  set  of  lookup  tables  and 
must  be  run  once  prior  to  the 
first  use  of  the  second  part 
(Program  B),  the  actual  g^me. 
After  this  initialization  pro- 
gram has  been  run,  it  can  be 
deleted,  if  necessary,  to  nuke 
room  for  the  second  part, 
(This  deletion  is  not  neces- 
sary on  Apple-ll  systems; 
they  have  enough  room  to 
hold  both  parts  of  the  pro- 
gram at  the  same  lime,)  The 
lookup  tables  start  at  decimal 
location  768  and  extend  to 
decimal  location  1071 ;  this 
location  is  determined  by  the 


Program  fl.  Source  listing  for  QUBIC  game. 
>LIST 

5  DIM  E(7) 

4)^1:  E(5)=^2:  E(6)=66:  E(?)=255 

10  Q=56^:  G^62S:  S^92:  L^768 
26  FOR  K=^G  TO  G+feS:    POKE  K.128 

38  FOR  K^S  Vo  S+75:    POKE  K>  128 

:    NEXJ  K 
180  PRINT  :    TAB  13:    INPUT  "K  IN  SGU 

RPE "  ^ 
lit  P^¥/im     IF  P<1  OR  P>4  THEN 

100 

120  X=X-100*P  C=X.^10^    IF  C<1  OR 

C>4  THEN  100 
130  R=K-10*C     IF  Ra  OR  R>4  THEN 


148  X:=1€*<P-1)*4*(R-1)*C-1 
158  IF  peek:  <G+K)tl2e  THEN  1^ 

160  f*t^-l    GOSUB  1009 
179  GOSUB  2969 
189  IF  W  THEN  859 
1%  IF  T  THEN  82-9 
208  GOSUB  3999 
218  f1=i:   GOSUB  1088 
220  QQSJB  2989 
239  IF  U  THEN  999 


variable    L  in  statements  10 
and  10000, 

In  addition  to  the  lookup 
tables,  the  program  uses 
decimal  lucalions  564  to  767 
for  temporary  storage.  Since 
Apple- li  uses  all  this  area  for 
its  display  buffer^  il  will  be 
necessary  for  Apple-ll  owners 
to  change  tine  10.  {  would 
suggest  thai  you  merely  add 
some  large  offset^  like  2000, 
to  all  the  values  in  the  line. 
Then  statement  10  should 
look  like: 

1  0     Q  =  2546:G  =  2628: 
S=2692:  L=2768 

{Don*  I  forget  to  also 
change  the  L  in  statement 
10000  to  read:  L=2768.) 

The  unly  other  precaution 
required  of  Apple-ll  users  is 
thai  you  set  LOMEM  to  no 
less  than  about  4096,  or  you 
mi^t  destroy  the  lookup 
tables.  (When  you  save  the 
program  on  tape,  don't  forget 
to  save  the  tables,  too,  or 
you'll  have  to  regenerate 
them  each  time  you  load  the 
program.) 


Playing  The  Game 

In  my  version  of  the  pro- 
gram, you  always  play  X  and 
the  computer  always  plays  O* 
The  program  will  ask  for  your 
move  by  displaying: 

X  IN  SQUARE? 

You  respond  with  a  three- 
digit  number  with  each  digit 
in  the  range  from  1  to  4,  The 
first  di^t  indicates  the  level 
of  the  square  (level  1  Is  dis- 
played on  the  left,  4  on  the 
ri^t),  the  second  digit  indi- 
cates the  column  in  that  level 
(ag^in  numbered  from  left  to 
ri^t),  and  the  third  digit 
indicates  the  row  (from 
bottom  to  top).  ThuSj  the 
move  324  would  indicate  S''^ 
level,  2^^  column  from  ihe 
left,  4th  row  from  the 
bottom.  If  you  make  an  il- 
legal move^  the  computer  will 
ask  for  your  move  again. 

Each  time  the  cum  put cr 
returns  its  move  (about  20-25 
seconds),  it  will  produce  an 
updated  display  of  the  game 
cube,  A  partial  game  is  shown 
in  Fig,  2.  ■ 


25e  GOSUB  799S 
300  IF  T  THEN  829 

358  GOS'JE  90'3e 

490  GOTO  1S"3 

868  GOSUB  ?eS6:  GOSUB  9'39e 

816  GOTO  100 

820  PRINT  :   TRB  13 

830  PRINT  " —  TIE  GfiflE  — " 

846  GOTO  950 

850  Tfte  12:   PRINT  " —  VOU  WON  - 


860  GOTO  95e 
500  QOSiJB  7890: 
910  PRm  " 

950  GOSUB  SOeS- 


TfB  13 

I  WDN 
PRINT 


It 


pRI^rr 


960  TfiB  11-   PRINT  "THINKS  FOR  THE  G 

ftHE" 
970  PRINT  •   PRINT  :   PRINT  :   PRINT 

:    PRINT 
989  END 
1090  F-OKE  G+Xj  12S+!1 

1019  FOR  K=L  TO  L+303:    IF  PEDC 
(K)#X  THEN  lfi?9 

1020  V=b+<K-L>/4  ife  PEBK   CV):    IF 

v=6  THEN  lese 

1030  V=V-129 

1035  IF  V^e  THEN  1060 

1940  IF  sG^i  *:y)=  saN  en?  imt  lec'a 


M 


SO 


lese  v=0:  GOTO  1970 
1079  pmi  y.v 

1099  NEXT  K:   RETL'PN 

2689  W=e-T=l 

20ie  FOR  K^S  TO  S+75 

202G  V=  PEEK   (K> 

2026  IF  y^THEN  T«3 

2^45  IF  R£:'£   <V-123)=4  THEN  W=l 

2056  NEKT  K:    RETURN 

seee  for  k=q  to  q+63 
seie  POKE  K>0 

3020  fJEKT  K 

3iee  FOR  K-S  TO  S+75 

3118  N=  FEEK   <K>-12S:    IF  N=-128 

THEN  3569 
3200  Z=£<N*.1> 
3366  F=L+4*<K-S) 
3316  FOR  J=F  TO  F+3 
3329  K=  F-EE.K  CJ):    IF  PEEK  f:G+K> 

#128  THEN  34139 
3329  V=  PEEK  (Q+X> 
3340  IF  ^0=254  THEN  3169 
3356  V=V*2:    IF  Z>-35A  THEN  V^Z 

3396  POKE  Q+K.V 

3489  He<r  J 

3 see  NExr  k 

3680  V5~0 

3616  FOp'K=e  TO  63 

3629  V=  PEEK  ';Q+K> 

3630  IF  V>64  FIND  V<128  THEN  V=V- 
64 

3646  IF  VMS  AND  V<:32  THEN  V=V- 

16 
3650  IF  V>V9  THEN  V9=y 
3688  POKE  Q+K.V 
3690  NEXT  K 
3706  IF  V'9<32  THEN  4fJ'3S 

3800  y.-B 

3813  IF  PEEK  <Q+>^>==V?  THb^i  RETUP>! 

3828  X=v*l     GOTO  3819 
goo  F*4=16 


4810  FuP  K^L  TO  L+287  STEP  16 

402y  P-0 

4939  Fip  T^K  TO  K+i5 

4040  P=P+  PEEK  <  PEEK  (J>+G)-12S 


4956 

46b9 

49?e 

4219 
422'3 
4239 

4249 
4259 
426y 
4279 
4280 
4359 
4369 

4499 
4509 

4559 
4699 


7819 

7929 


79-19 

7959 


9319 

9039 
98-19 

9959 
9969 
9979 
9080 


9110 
9129 


rorr  j 

IF  F>P4  THEN  4599 
IF  P^P'1  THEM  ^219 

P-1-P  V-1-9'  N^-e 

fCP.  J^K  TO  K-^i5 
Vi-  prrc  .I) 

V=  FEEK  (0+Xl> 

IF  V=e  THEN  ^499 

IF  V<V-1  THEN  -^99 

IF  V>VA  THEN  "1359 
N-I^N't+i 

IF  RHL?  <.Hi)   THtN  -1-^99 
GOTO  4369 

rr  iM  rupM  prrnpy 
GOTO  3895 

C"-<X  M0!>  ^>+l 

TFlF-  13-    PRIf-r  "0  I;i  ECU^lP!:; 
J  Pf  D  R 

PCTi  fPkJ 

PRINT 

FOR  F:=-^  TO  1  STEP  -1 

FOR  P-1  TO  4 

■  t^   ^  -^  «  T       ■*  III' 

TP    V.4:1'^0    TUrM    POTMT     *-    _r.; 
ir    lr*=:19Q    T[fC:t.i     PPTMT     "     n«: 

MCVT    C      PP*MT    " 
K'rS^T    p^      PPTMT 

PPTI  Ip^j 


'-■!'  ■  I 
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IDS 


INTERNATIONAL  DATA  SYSTEMS,  INC.       t^p>u^ 

400  Noflfi  Wasliinttofi  Slr««t  Sutlv  20D,  Falte  Churcti.  Virginia  22046  U  5 JL         (t03)  S3«-T3T3 


iriC'NfEftNATJONAL   DATA 
lUOsYSTEMS,  INC.  ©1976 

M  MORSE 

C^^^^^  CODE 

.       i^^^l  TRAINER 

y       ■■HMi  KEYER 

'^  KEY 

ON        COMPUTER        OUTPUT     PHONES 


MORSE  CODE  TflAJNEfl/ 
KEVER'  The  MCTK  ®  a  hard- 

waft/sottwar©  package  *iii:  !■■ 
alkjA-ii  ysjui  aitnpuior  to  TEACH 
Mtifj;!*  C(TfJfi  k«y  ynuf  IfBns- 
mitler-  and  sfjnd  ptestored 
messages  UsHtJ  'Now  CoiJe 
Method"  for  Mofee  irsirung^ 
The  MCTK  is  aphceJty  isoiaied' 
ffom  youf  cttirnpuior  end  is  also 
mGchanK^aily  IsoiiiitKt  from 
your  kBn-^-^-'f^ '"'  r^ASlC  pro- 
gramsi  ar>  1  ..  i  wntion  in 
MfTS  BASJC  PTCO  BAS^CS 
ancf  mrm  Star  BASIC  Kit  Pi  ice 
S2900  Detrvury  »s  l«xn  stock 

no 


I 


Wnte  or  calf 


DrnchjrMyrorrhtjfBS  Wanvf^ftw?? 


^ilaDie  Paywierfil  wirtti  i)nlii?r  shipped  rinfrniJrt  Ma^rte*  C^iafqe 


SI   ^» 


Jeff  Duntemann  VJB9MQY 
6424  North  Albany  Avenue 
Chicago  IL  60645 


Put  An  ELF 


In  Your  Keyer 


sneaky  computer  strikes  again 


I  know  that  there  are 
plenty  of  you  who  don't 
believe  that  computers  belong 
in  ham  shacks.  Perhaps  that's 
because  the  last  time  you  saw 
a  computer  was  when  you 
tbtJfed  the  university  as  a  Boy 
Scout  and  saw  this  thing  that 
filled  two  buildings  and  made 


a  lot  of  noise.  I'm  sure  that 
you  have  neither  two  build- 
ings  nor  a  hundred  million 
dollars  to  spare,  but  times 
have  changed.  Today,  com- 
puters can  save  you  time  and 
money. 

A  computer  is  actually  an 
infinitely     programmable 


MA 

IVlach.  Code 

00 

36 

Tast  for  dah. 

01 

09 

02 

3F 

Test  for  dit. 

03 

00 

04 

F8 

Set  no*  of  loops 

05 

01 

for  dit  in 

06 

A7 

B7. 

07 

30 

GotolVKOC}^ 

08 

OC 

09 

F8 

Set  no.  of  loops 

OA 

03 

for  dah  in 

OB 

A? 

R7. 

OC 

7B 

Turn  Q  on. 

OD 

6C 

Read  nunnber  from  toggles. 

OE 

A6 

Put  number  in  R6. 

OF 

F8 

Set  no.  of  loops 

10 

FF 

for  time  delay 

11 

A  5 

in  R5. 

12 

25 

Subtract  1  from  R5. 

13 

86 

Put  R5  in  accumulator. 

14 

3A 

if  R5  is  not  0, 

15 

12 

go  to  N\{^2)  and  loop  again. 

16 

26 

Subtract  1  from  R6. 

17 

86 

Put  R6  in  accumulator. 

18 

3A 

If  R6  is  not  0, 

19 

OF 

go  to  M(0F1  and  loop  again 

1A 

39 

If  Q  ts  off, 

IB 

00 

go  to  start,  else  continue. 

1C 

27 

Subtract  1  from  R7. 

1D 

87 

Put  R7  in  accumulator* 

IE 

3A 

If  R7  i^  not  0, 

IF 

OD 

go  to  M(0D|  and  loop  again 

20 

7A 

Turn  Q  off. 

21 

30 

GotoMIODK 

22 

OD 

Program  A.  ELF  keyer  routine. 


switch.  It  can  do  almost  any- 
thing. On  your  bench  you 
might  have  a  signal  generator, 
frequency  counter,  RTTY 
box,  and  Morse  keyer. 
They're  worth  a  bundle.  On 
the  other  hand,  you  could 
have  a  single  box  that  does  all 
of  that  and  more.  It's  the 
instructions  you  feed  it  that 
make  the  difference.  Your 
entire  test  bench  could  fit  in 
a  shoebox  —  rolled  up  on 
Teletype  punched  tape. 

If  you  have  a  computer 
based  on  the  RCACDP1802 
m  i  c  r  opr ocessor  (the 
COSMAC  ELF*  is  the  best 
example),  you  can  start  by 
making  a  keyer  in  34  in- 
struction statements. 

The  hardware  setup  is 
simple.  (See  Fig.  1.)  Parallel 

*  Registered    trademark    of    RCA 
Corporation. 

CD4050 


all  six  sections  of  a  CMOS 
4050  hex  driver.  This  pro- 
vides the  current  needed  for 
the  reed  relay.  The  1N4001 
shorts  out  inductive  spikes, 
which  might  damage  the 
CMOS  logic.  Connect  the  dit 
side  of  your  paddle  directly 
to  EF4  and  the  dah  side  to 
EF3.  The  center  contact  is 
grounded.  That's  all  there  is 
to  it 

The  program  is  a  good 
example  of  several  timing 
loops  nested  one  inside  the 
other.  The  program  sets  up  a 
basic  timing  delay  loop  of 
fixed  length.  (See  Fig,  2.) 
This  delay  is  a  very  small 
fraction  of  a  second  long.  The 
computer  goes  through  this 
todp  a  number  of  times  to 
generate  a  dit  interval.  The 
number  of  times  this  loop 
occurs  is  given  by  the  number 
you  set  in  the  toggle  switches. 
The  higher  the  number  in  the 
toggles^  the  more  times  the 
computer  makes  this  loop, 
and  the  slower  your  keyer 
will  be. 

When  you  select  a  dah^  the 
computer  executes  a  third 
loop  on  top  of  the  ones  de- 
scribed above.  This  loop 
makes  the  computer  go 
through  the  sequence  gener- 
ating a  dit  three  times.  Your 
dahs  are  thus  three  times  as 
long  as  your  dits,  regardless 
of  what  code  speed  you 
select.  The  interval  between 
dits  and  dahs  is  one  dit  long. 
The  program  works  best 
with  a  clock  frequency  of 
between  one  and  two  MHz. 
You  can  select  any  of  256 
code  speeds,  and  change 
speed  any  fime  by  flicking 
the  toggles.  The  speed  ranges 
from    dits    that    are    several 


TRANSMITTER 


EF3 


SV  -    P I N    I 

&NDi~  PIN  e 


A       a 


EF4 


Fig,  J.  ELF  keyer  schematic  diagram. 
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seconds  long  (by  toggling  in 
hex  FF)  to  Morse  characters 
in  the  low  audio  range  (by 
toggling  in  00). 

If  your  cltx;k  frequency  is 
less  than  500  kHz,  change  the 
delay  constant  at  M(10}  to 
hexadecimal  80,  Otherwise, 
your  code  speed  might  never 
rise  above  Novice  level. 

If  this  program  won't  run 
En  your  1802  computer, 
check  which  N  line  gates  the 
toggle  switch  number  onto 
the  data  bus.  The  6C  instruc- 
tion at    M(0D)   uses  the  N2 


line  to  do  this.  If  your  com- 
puter uses  a  different  N  line, 
the  number  you  set  in  the 
toggle  switches  tsn*t  making  it 
into  the  program.  Replace  the 
6C  instruction  with  the  one 
which  corresponds  to  the  N 
line  youYe  using. 

Perhaps  you've  always 
looked  the  other  way  when 
the  page  said  '*micropro- 
cesser/'  Now's  the  time  to 
take  another  look,  A  good 
scrounger  can  make  a 
minima!  1802  computer  for 
under    seventy   dollars*    If  it 


DELAIf 
LOOP 


H 


DAM 
LOOP 


UUUlii 


Fig.  2.  Timing  diagram^ 

does     nothing     else,      it     will        References 

leach  you  a  lot  about  a  mafor 
new  area  of  electronics,  and  it 
makes  a  dynamite  keyer  as 
well.  But  when  was  the  last 
time  a  computer  was  ever 
used  for  iust  one  thing  in  a 
ham  shack? 

I  don't  think  it's  happened 
yet  ■ 


^'Bolld  the  COSMAC  ELF/' 
Popular  Electronics  (Part  1, 
August,  1976;  Pprt  2,  September, 
1976;  Part  3,  March,  1977), 
Joseph  Weisbecker. 

^The  COSMAC  Exogenous  Users 
Group  can  be  [oined  by  wrtting  to 
Edwin  M.  Robertson,  Jr. 
WA4MXA,  1535  Hermitage  Cu 
Durham  MC  27707, 


from  pag&  5f 

l^erson  of  iimited  electronics  skill, 
after  using  your  Advanced  O^SS  Study 
Guide,  I  W9S  able  to  "skate"  and 
thoroughly  master  the  Advanced  class 
test,  and  now  am  a  proud  holder  of  an 
Advanced  class  license. 

In  that  strange  and  unknown 
torigue,  otherwise  known  as  "plain 
English/'  you  have  truJy  presented  an 
incredible  book.  The  material  is  pre- 
cise, ihoroughly  explained,  and  con- 
tains no  e^ctraneous  nriateriai.  I  would 
recommend  it  to  anyone  who  desires 
an  Advanced  class  license. 

H  you  ever  need  an  endorsement, 
ril  do  it  for  free.  God  bless  you. 
Charte*  E.  Martin  WA4YRA/DA1NR 

APO  NY 


tA  n  4""'  f  iJ 


only  two  subjects  I  feel  fit  this  mold 
are  FM /repeaters  and  antenrfas, 

Tm  not  giving  up  on  /3  just  yet, 
though.  You've  come  through  before 
arxi  I  trust  you  still  shall.  WeM,  'nuH 
said  for  now.  Just  tweak  those  few 
edtiorial  circuiis  to  elimir^Te  those 
spurs  and  everythirkg  will  again  be 
hunky-dory  down  here  m  Virginia' 

1  iust  loved  Ken  Wilson's  piece, 
"Electronics  Study  Guide,"  in  the 
November  issue.  Have  filled  out  the 
reader**  service  card  noting  his  as  best 
articfef 

Steve  SilsbyWA4BRL 
Newport  News  VA 

Nobody  said  thsy  hk&d  the  gi^esr 
ediwnafs  ^nd  briefs,  so  t  killed  them. 
Specfaf  issues  are  popular,  bvt  perhaps 
RTTY  /*  too  special.  —  Wayne. 


WHAT'S  GOING  ON? 

Juft  tho^ht  I'd  drop  you  a  note 
and  ask  what's  going  on  up  ihere  in 
the  woods.  I  have  really  been  enjoying 
73  far  the  year  and  a  half  I've  been  3 
subscriber.  Each  month's  issue  seemed 
to  be  an  improvement  over  its  prede- 
cessor —  more  articles,  more  edi- 
toriais,  more  news,  more  everything! 
The  last  few  tssues,  however,  have 
been  disappointing.  What  happened  to 
the  guest  editorials?  And  how  about 
your  "Briefs'*  column?  Ttwse  had 
Quickly  become  two  of  my  favorite 
sections  in  73,  Now  they  are  missing. 

Other  changes  for  the  worse  were 
noted,  too.  The  worst  of  aH  was  the 
* 'special  tsstie"  it^.  The  intention  was 
grand,  and  wKh  this  i  sympathize.  But 
it  crippled  the  magazine's  stror>0est  leg 
-  that  of  having  something  (if  not  a 
helluva  loO  for  everyone.  Face  IL 
Aside  from  a  few  special  cases  that 
come  up  from  time  to  time,  the  only 
acceptable  subjects  for  special  issues 
are  those  with  true  mass  appeal.  The 


OFFOUft  DUFFS 


I  hope  you  are  doing  fine  today^ 
It's  been  about  ten  years  since  Tve 
read  a  73  M&g^zine,  as  where  I  Ve  lived 
the  past  ten  years,  It's  hard  to  find 
any  ham  magazmes.  Now  Km  getting 
back  irito  hamming.  After  rBading 
your  editorial,  "Never  Say  Die/'  you 
really  have  me  scared,  as  I'm  an  HF  op 
and  I  love  the  skip  bands.  I'm  on  40 
meters  most  of  the  time.  Let  us  hope 
we  never  lose  any  more  spaces  on  the 
HF  bands. 

1  appreciate  all  you  have  done  for 
ham  radio.  When  I  got  my  ticket  hack 
in  1968  after  a  6  year  QRT^  I  was 
against  the  incentive  jazz  proposed  by 
the  ARRL  When  I  got  my  General 
cJass,  it  was  for  all  frequenct^  in  ail 
bands;  a  year  later  I  lost  some  fre- 
quencies  to  the  fJctra  and  Advanced 
classes,  Tm  still  a  General.  In  1976,  I 
wiU  finally  start  to  study  for  the 
Advanced  so  I  can  get  some  more 
portions  of  the  phone  bands.   I   was 


against  incentrve  licernirvg  and  still  am« 
For  1  believe  it  is  a  hobby;  I'm  not 
trying  to  be  an  engineer 

After  my  beJfy- aching,  I  wish  to  say 
or  rather  suggest  that  you  work  on  an 
idea  of  mine.  My  suggestion  is  that  we 
start  a  fund  to  finance  ham  ambassa- 
dors or  whatever  it  lakes  for  us  to 
keep  our  bands  intact  I  am  re3dv> 
willing,  and  able  to  send  in  a  ten-spot 
once  in  awhile.  I'm  wilting  to  put 
money  where  my  mouth  is,  Wayne, 
think  of  some  way  where  all  us  hams 
can  hetp,  even  by  sending  in  just  a 
buck  or  two.  We  must  get  off  our 
duffs  and  get  into  action.  Thanks  for 
scaring  me  or  rather  waking  me  up. 

Albert  J.  Swaney  WA6DBE 
RFC  San  Francisco 

if  i  knew  where  to  send  money  to  do 
good,  I'd  be  first  in  line.  —  Wsyne. 


BY  FAR  THE  BEST? 

73  Maga^foe  is  by  far  the  best  ham 
publication  I  have  ever  read  —  even  a 
non-ham  could  take  an  interest  in  it  I 
found  this  out  at  work,  when  a 
firernan  who  is  interested  in  public 
service  VHF  saw  me  reading  a  copy,  ( 
offered  to  loan  it  to  him.  At  first  he 
said  that  he  didn't  like  those  ham 
maga2tnes,  but  then  he  spotted  an 
article  on  a  modified  Wilson  ant!^ 
noticed  that  73  was  different  from 
those  other  ham  maigazin©  he  had 
seen.  Well,  to  end  a  long  story,  he 
borrowed  that  issue  for  the  rest  of  the 
week,  and  insisted  that  I  bring  in  all 
the  other  issues  that  1  have.  As  soon  as 
he  gets  his  house  built  and  running 
fairly  smooth,  we  will  have  another 
person  learning  the  code  for  hts 
Novice  ticket,  all  because  of  the  many 
interesting  articles  presented  in  73. 

David  J.  Johnstone  WBICOB 
Torrington  CT 


THE  SLEP  "GOOD  OLD  DAYS" 

After  many  years  as  an  amateur, 
and  one  wt>o  was  able  to  afford 
buying  and  trading  many  thousands  of 
dollars  worth  ot  equipment,  I  have 
become  very  disilEusioned  with  the 
attitude  of  most  dealers.  Once  they 
ring  up  a  sale,  they  feel  no  responsi 


bility  to  thetr  customers  arKi  God  help 
you  if  the  gear  is  defective  when 
delivered! 

Fate  recently  brought  me  in  con- 
tact with  one  of  your  advertisers  who 
is  just  the  opposite.  He  makes  good 
deals,  keeps  his  word  regarding 
prompt  delivery,  and,  miracle  of 
miracles,  stands  behind  his  sale. 

The  name  of  this  oasis  within  a 
desert  is  Slep  Electronics,  I  advise 
anyone  to  try  Bill  first  on  your  next 
purchase  and  get  the  feel  of  "the  good 
old  days.^' 

George  W.  Moran  W2DGZ 
Port  ieffersofi  NY 


S25,000  FOR  AMSAT 

Many  thanks  for  resuming  the  pub- 
lication of  our  AMSAT  Phase  IN  "ad" 
in  73  Magazine.  Realising  that  73 
Magazine  space  is  at  a  premium,  we 
really  appreciate  your  continuing  to 
run  our  ad  on  a  space-available  basis. 
The  response  has  been  excellent  and 
has  brought  in  over  $25,000  in  dona- 
tions  in  the  past  six  months. 

Perry  h  KImn  W3PK 

President,  AMSAT 

Washington  DC 


ANCHOR  LINE  CUT? 

I  thought  you  might  be  interested 
in  knowing  about  a  communication 
piracy  network  that  has  developed  in 
the  Bahama  and  Caribbean  tsEands.  It 
has  to  do  with  the  increasing  number 
of  U.S^  citizens  using  foreign  amateur 
licenses  illegal  I  y  aboard  their  pleasure 
yachts. 

As  you  know,  the  number  of  yachts 
coming  to  the  Virgin  islands  is  in- 
creasing each  year.  Until  recently,  the 
number  of  illegal  maritime  stations 
has  been  minimal.  However,  within 
the  last  15  months,  it  has  grown  from 
maybe  4  or  5  to  something  over  20.  In 
this  small  area,  even  10  is  an  alarming 
number  and  enougti  to  warrant  action 
by  foreign  governments  as  well  as  otir 
own. 

The  m^in  contributor  to  this  situ- 
a  lion     is     an     American     with     an 

ConTirm&d  on  psgi^  101 
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Try  HCAI 


ham  computer  assisted  instruction 


Ed  Hughot 
Denis  Nechuta 
4Z7-A  Aido  Ave. 
Santa  Clsra  CA  95050 


LIST 


Since  the  advent  of  the 
affordable  computer^ 
many  intere^tjng  applications 
have  appeared.  We  have  seen 
the   computer   used  to  solve 


engineering  equations^  to  edit 
text,   to   handle   the  '*mai 
and  even  to  play  games. 


RUM 


One  area  that  seems  to  be 
neglected  is  Computer  Assist- 
ed   Instruction    (CAl).    Yes, 


■♦**   RESIST DH    COLQK    CODE:   FI^ACTICE    *** 

I     WILL    GIVE    rOU    THE    FIRST    THREE    COLOR    BANDS 
OF    A    RESISTOR*       YOU    TELL    rtE    TKE    VALUE    IW    OHMS 
VOU    WILL    HAVE    ler    J?E515T0RS 


1  REM-=    RE5lST0ft    COLOR    COOE    HRDGRAi^    =  = 

2  R^M  DENIS    NECHUTA 

3  REM  EH    HUfiHOT 
^    rtEM  2/24/77 
\&    OIM    CtCI&J 

DATA    BLftCK-BROWl^*  RED  a  ORAN^il;^  YELLOW,  GREEN^ftLUE*  Vl  OLET*  GRAY^  UM  1  TE 

K=iW 

PRlN-TsP-ftlt^T 

^RlWT    ''***    RESISTOR    COLOK    CODE    PRACTICE    ****'!PRlNT 

HRINT    "I    WILL    GIVE    ^Oy    THE    FIRST    THREE    COLOR    BAMOS"* 
^KINT    '*0F    A    HESI5T0R*       IfOU    TELL    i«tE    THE    VALUi:    IW    OHM$" 
r'KlNT    "YOU    WILL    HAVE"    K    "RESISTORS" 
PRlriT:PftIWT 

FOR    1=0    TO    91READ    CS^UtNEXT    1 
PRINT    "I'M    THINKIP^G    OF    A    RESISTOR       THE    COLOR    BAMOS   ARE*' 

T=a 

FOR    1=1     TO    K 
PRINT 

VI  =!NTC9*llND<  I  1  *  -S) 
Ve    ^l(VT(9*RND<  I  >*  ♦SS 
V3^lWT<S*RMDt I >+#S> 


20 
A\& 
45 
53 

70 
75 
Bill 
90 

i  l<h 

i£a 

130 

I  4i3 
150 
t$0 
165 
IS7 
1  70 

1  &C5 

I  y© 

2130 
211* 

SS0 
23S 

240 

255 

2  60 
265 
2  70 
2  75 
280 
2SS 

2m 

310 

33fa 

340 


y  =  C  V  1  *  1  3  +-V3  )  *  1  a- '  V3 
VslfJT<  V> 
IF    V^^    THEW    J  30 
PRINT    1"*      •'    Ci(UI  ^ 


*^    CSCVS) 


Ct(U31 


IS    THE    VALUE" IX 


240 
15 


THE    VALU!:">  ..-j^S; 


If^PUr^wHAT 
X  -  1  hJT  <  A  > 
T-T  +  l 

IF    K^V    THEfJ 

PSJMT"WR0NG 

INPUT    "    WHAT 

GOTO   500 

HRINT"C0RSECT" 

NE?^T    J 

PR  IMT  SPRINT 

P?^1NT    ''YOU    MADE" 

PRINT 

PRINT    **YOU    ARE    "i 

IF   T=K    eOTO    300 

IF  T*2+K  THEW  340 

S=lNTf (T-K^/SS  ♦  [ 

ON    S       GOTO    3I^,31Wj32a 

GOTO    340 

Pm  NT" FANTASTIC"  I     GOTO 

PaiNT"AN    EXPERT":    GOTO 

PKINT"A    PROFESS  I  ON-AL"! 

PRiNT"A    NOUlCE"i    (jOTO 

PRINT"KID01NG    ME     t  !  ** 
345   PRlNTEPRlr*iT 
3M    INPUT"' TRY    AGAIN"IA^ 

FtiiNTiPRlNT 

IF    LEFTS (A^* I >="V"    THEN 

PRIWT    '^GOOO    eYEj     IT     WAS 

&ND 


T    "ATTEMPTS    OM    THE"    ri    "RESISTORS    I     GAVE    YOU" 


3  30*3413 


34S 

GOTO 
345 


345 


355 
3  70 

OK 


1^0 

FUN" 


F/^,  /.  Color  code  quiz. 


M 


I'M  THINKING  OF  A  HESISTOR   THE  COLOR  BANDS  ARE 

1  -   BLUE  GREEM  ORANGE 
WHAT  TS  THE  VALUE?  6  5000 
CORRECT 

2  -   BLUE  GRATT  RED 
WHAT  IS  THE  VALUE?  6aa0 
CORRECT 

3  -   GREEN  VIOLET  ORANGE 
WHAT  IS  THE  VALUE?  57000 
CORRECT 

4  .   ORANGE  GRAY  YELLOW 
WHAT  IS  THE  VALUE?  3?000(3 
WRONG.  WHAT  IS  THE  VALUE?  3B0000 
CORRECT 

5  ,   VIOLET  BROWN  ORANGE 
WHAT  IS  THE  \^ALU£?  71  £3 
CORRECT 

#^;  m       ORAMGE  RED  RED 
WHAT  IS  THE  VALUE?  320Q 
CORRECT 

l:    .       GJ^AY  ORANGE  BROWN 
WHAT  IS  THE  VALUE?  B3a 
CORRECT 

8  *   YELLOW  RED  YELLOW 
WHAT  IS  THE  VALUE?  A2m^ 
WJ^ONG*  WHAT  IS  THE  VALUE?  4SE4 
CORRECT 

9  .  YELLOW  WHITE  YELLO»/J 
WHAT  IS  THE  VALUE?  A^mt^d 
CORRECT 

10  •   ORANGE  RED  RED 
WHAT  IS  THE  VALUE?  3S00 
CORRECT 


YOU  MAOE  12  ATTEMPTS  ON  THE  10  RESISTORS  1  GAVE  ¥0U 
YOU  ARE  AN  EXPERT 


TRY    AGAIN?    NO 


OOOD    SYE,     IT    WAS    FUN 


Fig.  2, 
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your  friendly  home  brew 
computer  can  also  be  your 
best  buddy  when  it  comes  to 
learning  electronics  theory. 
The  procedure  is  quite  simple 
if  you  pro-am  in  BASIC. 
You  simply  invert  the  rouiine 
for  solving  an  equation.  The 
program  asks  you  questions 
about  the  equation  and  then 
scores  your  results. 

If  you  write  the  program 
yourself,  you  win  three  ways, 
Firsi,  you  learn  a  lot  about 
the  equdliun  by  programming 


it.  Second^  you  can  drill  your- 
self until  the  principles  are 
firmly  in  mind.  Third,  you 
learn  more  about  program- 
mingat  the  same  time. 


When  you  try  CA1, 
whether  you  write  your  own 
program  or  not,  you  will 
quickly  realize  the  benefits. 
One  of  the  main  advanUgqs  is 
the  instant  feedback.  Unlike 
the  examinations  at  school,  as 
soon  as  you  answer  the 
question  you  are  to!d  if  it's 


right  —  no  waiting  days  or 
weeks.  You  don't  have  time 
to  forget  why  you  thought 
you  were  selecting  the  right 
answer <  Another  big  plus  is 
that  you  take  the  test  when 
you  feel  like  it.  Just  you  and 
your  personal  computer  are 
all  it  takes.  And  the  computer 
adds  up  your  store,  so  it's 
very  easy  to  see  how  well  you 
are  really  doing. 

One  example  of  CAJ  is  a 
very  simple  application.  At 
some  lime  or  other  we  have 


all  had  to  learn  the  color 
codes.  Fig,  1  is  a  listing  of  a 
program  that  will  help  you 
learn  the  color  codes.  Fig.  2  is 
a  printout  of  a  typical  run. 
Note  that  this  program  is 
written  so  that  you  feel  you 
are  actually  conversing  with 
the  instructor.  It  is  almost 
like  a  game. 

Try  this  program,  and  see 
if  you  agree  that  it  is  a  lot 
easier  to  learn  the  color  codes 
with  the  help  of  a  com- 
puter ■ 


BIRD  DOG 


Police  Radar 
Detector 

jnkit  forni 


•  AH  sfihd  itite  dectronics 

•  Ph^e  locli-tDop  detection 
■  Aydfbf«  &  Vifttil  alann 

•  PrDveo  ptffarmirKe  in  tSroirsands  dI  uran 

•  2bS  dawn  on  COQ  orders 

•  AAait^  Charge  and  BafikAmtricat^  accepred 
«  Ntofiey  btck  guarantee  on  UDKiemiileil  kits 


More  Economical  RTTY 


BHL 


tkrti  .  .  .    . &i9.9S 


*.r , S$SS 


MitTO  Hectronicg 

1921  1-8  5  South 

Charlotte,  NC  2S208 

Teh  704/392-1705 


M28 


CANADIANS! 

Eliminate  the  Customs  Hassles 
Save  Money  and  get  Canadian 
Warranties  on  IMSAl  ar^d  S-IOO 
compatible  products. 

IMSAl  0080        KFT  $  838.00 

ASS.  S1 163,00 
(Can.  Duty  &  Fed.  Tax  fnduded). 
AUTHORIZED  DEALER 

Send  $1  00  tor  complete  IMSAl 
Caialog 

We  will  develop  complete  applica^ 

tion  systems, 

Contact  us  for  further  information. 


Rotundra 
Cybernetics 
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BOK  1448.  Calgary.  Alta.  T2P  2H9 
Phone  (403)  283-8076 


R13 


The  ST-5000  from  HAL 


The  HAL  ST-5000  sats  the  pace  for  an  economical 
demodulator/keyer  fof  radto-teletype  (RTTY),  All  the  fea- 
tures vou  need  for  reception  and  transmission  of  HF  and 
VHF  Rl  TY  are  here. 

The  demodulator  features  a  hard-limiting  front  end, 
active  filter  discriminator,  and  active  detector  circuitry  for 
wide  dynamic  range.  Autostart  and  motor  control  circuitry 
make  for  easy  VHF  and  HF  autostart  operation. 

Convenient  front  panel  switches  are  provided  for  850 
and  170  Hz  shift,  normal  or  reverse  sense,  autostart  on/off » 
print  -  line  or  local,  and  power  orvoff.  425  Hz  press 
transmissions  may  also  be  copied  with  the  ST-5000.  High 
voltage  60  ma.  loop  output  as  well  as  low  level  RS-232 
compatible  output  are  provided  by  the  demodulator. 

The  audio  keyer  section  of  the  ST-5000  generates 
stable,  phase-coherent  audio  tones.  Transmission  is  a 
simple  matter  of  applying  these  tones  to  your  HF  SSB  or 
VHF  FM  transmitter. 

The  ST'5000  is  housed  in  an  attractive  blue  and  beige 
cabinet  and  is  backed  by  the  HAL  Communications  one 
year  warranty. 

For  complete  specs  on  the  HAL  ST-5000,  write  or  call 

HAL  today,  $275,00 


HAL  Communications  Corp.,  Box  365,  807  E.  Green  St, 
Urbana,  Illinois  61801  •  Telephone  (217)  367-7373 
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E.  S.  Field,  Jr.  W$JJO 
16725  Fenmore  Ave, 
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Raid! 


the  radio  police  strike 


The  minute  that  we  got 
back  from  Toulouse, 
while  we  were  still  taking  our 
bag&  out  of  the  car,  the  neigh- 
bor's kids  came  running  over 
to  the  kitchen  door,  They 
were  usually  shy  about 
talking  to  'The  Foreigners/' 
so  their  enthusiasm  gave  both 
my  wife  and  I  the  impression 
that  their  message  was 
'*Something  Important"  So, 
after  1  got  the  bags  out  of  the 
car  and  up  the  stairs,  \  left 
my  wife  to  finish  the  un- 
packing and  went  with  the 
kids  over  to  my  neighbor's 
place  of  business,  his  repair 
garage. 

M-  Guy  was  deep  in  the 
bowels  oF  one  of  his  client's 
tractors  when  I  came  in,  but 
he  pulled  his  hands  out  of  the 
transmission  and  wiped  them 
off  on  a  rag  in  order  to  talk 
to  me.  In  that  partoF  France, 
especially  when  talking  to 
foreigners,  it  is  important  to 
have  both  hands  free. 

It  seems  that  the  Radio 
PoUce  had  been  calling  on  M- 
Guy,  He  chose  his  words  care- 
fully, making  sure  that  he  was 


using  his  French  vocabulary. 
His  eyes  were  large  and 
round.  The  Radio  Police,  he 
told  me,  had  been  by  his 
garage  three  times  recently  to 
ask  him  questions  about  me 
and  my  dipole,  interrupting 
his  work.  "Flics!"  snapped  M. 
Guy.  * 'Cops  I"  He  had  a 
friend,  who  had  a  friend  in 
the  prefecture,  the  French 
government's  local  adminis- 
trative center^  in  Cahors,  the 
chief  city  of  the  department, 
and  M.  Guy  had  complained 
through  those  channels  after 
the  third  visit  of  the  'tlics/' 
The  friend's  friend  had 
assured  him  that  these  inter- 
ruptions of  his  work  would 
stop,  and  they  had. 

But  then  today,  the  *'flics" 
had  phoned  M,  Guy  that  they 
were  coming  back!  His  voice 
rasped  bitterly,  not  only  with 
the  exasperation  at  that 
further  interruption  of  his 
work,  but  also  at  the  shame 
of  admitting  thai  his  con- 
nections to  the  prefecture 
had  not  kept  them  out  of  his 
hair  after  all.  He  twisted  the 
greasy  rag  on  which  he  had 
been  wiping  his  hands,  then 


slapped  it  down  on  the  near- 
by tractor  tire.  They  had 
phoned  to  know  when  I 
would  be  at  home.  They 
would  come  in  and  look  at 
my  radio,  they  had  said.  M, 
Guy  had  known  that  we  were 
expecting  to  return  from 
Toulouse  before  noon,  but  he 
had  told  them  not  to  come 
until  three.  He  had  wanted  to 
give  me  time^  he  said,  to  be 
warned  and  to  take  measures, 
just  in  case  I  needed  to, 

I  laughed  and  told  him  to 
relax,  that  I  would  be  glad  to 
have  the  Radio  Police  look  at 
my  station,  and  that  seemed 
to  reassure  him.  He  had  never 
been  too  sure  how  legal  my 
radio  station  might  be.  How- 
ever, over  the  months  he  had 
adopted  us  as  true  neighbors 
and  therefore  as  partisans 
with  him  in  every  French 
country  person*s  eternal 
guerrilla  war  with  those 
malicious  city  slickers  from 
Paris,  that  source  of  liquor 
regulations  and  tax  collec- 
tions. He  grumbled  on, 
lapsing  into  patois,  about  the 
interferences  of  all  these 
officious  snoops,  interrupting 


an  honest  man's  effort  to 
make  a  simple  living,  etc.j  etc. 
He  turned  back  to  the  dls* 
embowel  led  tractor  and  got 
to  work  again. 

I  went  back  home  and  told 
my  wife  about  it.  She  wanted 
to  know  what  the  Radio 
Police  would  find  wrong,  ancj 
I  told  her  that  M  far  a:s  I 
knew,  there  was  nothing 
wrong  to  find.  I  had  an 
FT'IOIB,  a  license  still  good 
for  the  rest  of  the  year,  and  a 
home  brew  multiband  dipole. 
I  usually  worked  the 
locals  on  80  meters  in  my 
halting  French,  ^nd  a  little 
DX  on  15  meters  when  It 
opened  to  the  States. 

At  three  that  afternoon, 
exactly  on  schedule,  a 
Peugeot  sedan  drove  up  the 
track  from  the  road  to  our 
house  arid  parked  next  to  my 
car  by  the  kitchen  door.  A 
gentleman  in  a  black  business 
suit  got  out,  followed  by  the 
driver,  a  tall  blonde  man  in  a 
tan  trench  coat,  and  then  by 
a  red-headed  woman  in  a  light 
blue  trench  coat.  They  all  had 
that  smooth,  buffed  surface 
of  plainclothes  police  every- 
where in  the  world.  The  man 
in  the  black  suit,  shorty  as 
short  as  1  am,  came  toward 
me  as  1  stood  in  the  kitchen 
door,  wliile  the  other  two 
stood  by  the  car,  hands  in 
their  coat  packets.  The 
smaller,  older  man  stuck  out 
his  hand. 

'T0BHN?"  he  said,  pro^ 
nouncing  the  letters  English 
style,  ''C'est  moi/*  I  said, 
and,  continuing  in  French, 
invited  him  in,  calling  the 
same  to  the  other  two.  The 
black  suit  nodded  at  me, 
turned  to  the  other  two  and 
nodded  to  them.  Then  they 
took  their  hands  out  of  their 
coat  pockets,  smiling  novy^ 
and  came  up  the  steps  to  the 
kitchen  door,  and  all  three 
came  inside. 

The  house  that  we  were 
renting  then  had  been  con- 
verted from  a  seventeenth- 
century  barn  built  along  the 
slope  of  a  hilL  It  looks  un- 
remarkable from  the  outside^ 
but  inside  it  is  a  bit  spectac- 
ular.   The    kitchen,    for    in- 
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stance  J  has  a  seven  teen-fool 
ceiling  and  is  dominated  by  a 

Iwenty-foot-long  table  down 
the  middle,  from  which  my 
wife  was  rismg  as  they  came 
in  the  door.  We  had  both 
been  working  ihere^  and  the 
table  was  covered  with  her 
books  and  papers,  and  my 
papers  and  typewriter  Only 
the  small  space  at  one  end 
where  we  normally  ate  was 
cleared.  The  three  officials 
were  visibly  impressed. 

I  tried  lo  introduce  them 
all  to  my  wife,  but  I  never  got 
their  names  straight.  The 
confusion  was  compounded 
by  the  insistence  of  the  man 
in  black  that  he  talk  English 
and  by  my  insistence  that  I 
talk  French,  My  wife 
smoothed  thinp  over  some- 
what by  offering  coffee, 
cookies,  and  seats  to  alt. 
Meanwhile^  all  three  of  the 
visitors  were  trying  at  once, 
two  in  French  and  one  in 
English,  to  explain  to  us  who 
they  were  and  why  they  had 
come,  while  at  the  same  time 
I  was  telling  them  in  my 
version  of  French  that  I  al- 
ready knew  thai  they  were 
the  Radio  Police,  Finally  we 
all  ran  down,  more  from 
frustration  than  out  of  any 
conviction  that  we  had  made 
ourselves  understood.  The 
two  in  trench  coats  looked 
nervous  and  stunned.  My 
wife,  a  professional  writer 
and  educator  like  myself,  and 
normally  a  self*coniained 
person,  began  to  see  the  situ- 
ation as  ridiculous,  one  of 
communication  overkiil,  and 
in  order  to  keep  from 
giggling,  she  began  to  join  in 
the  act,  playing  the  role  of 
the  gabby  housewife,  until  at 
last  she  was  the  only  one  left 
talking.  I  gaped. 

The  older  man  In  black,  as 
I  later  deciphered  it,  was  not 
from  the  Radio  Police  — 
apparently  there  is  no  such 
organization  in  the  French 
administration  -  but  an 
inspector  in  the  radio  division 
of  the  postal  and  telecom- 
munication ministry  of  the 
French  government-  After 
some  urging  on  my  pari,  I  got 
him  to  come  upstairs, 
through  the  living  room,  and 


up  more  stairs  to  the  bed- 
room, where  I  had  set  up  my 
rig  on  a  table  in  front  of  a 
window-  The  white  coax  to 
the  antenna  ran  up  into  the 
ceiling  beside  a  radiator  pipe. 
I  turned  the  rig  on  and  let 
him  play  with  the  knobs. 
Then  we  talked  radio  chit- 
chat for  awhile.  He  was  a  ham 
himself.  He  assured  me 
again,  as  he  had  several  times 
down  in  the  kitchen,  that  this 
was  an  amicable  inspection, 
no  question  of  any  com- 
plaints about  TVI,  all  merely 
routine.  We  listened  around 
on  15  meters,  but  the  band 
was  dead,  SO  we  switched  to 
80  and  listened  to  the  goulash 
of  polyglot  QSOs  up  and 
down  the  band  in  French, 
Spanish,  Italian,  German, 
English,  Dutch,  etc.  He  told 
me  that  his  "accompanying 
friends"  would  tike  to  see  my 
rig,  too,  and  he  went  down  to 
the  kitchen  to  call  one  of 
them  to  come  and  to  lock- 

First     the     red*headed 

worman  in  the  blue  trench 
coat  came  up  and  looked 
blankly  at  the  rig.  She  said 
that  she  didn't  understand 
these  technical  matters  and 
went  back  down  to  the 
kitchen.  My  wife  later  re^ 
marked  that  they  had  seemed 
rather  careful  never  to  leave 
either  of  us  alone.  The  tall 
blonde  man  in  the  tan  trench 
coat  came  up  next.  Evidently^ 
he  was  glad  to  get  away.  My 
wife  had  been  gabbing  away 
as  fast  as  she  could,  lei  ling 
them  everything  about  us, 
and  in  exhaustive  deiail*  a 
tactic  that  the  French  call 
"drowning  the  fish*" 

Upstairs,  the  tan  trench 
coat  listened  lo  my  rig.  The 
postal  inspector  in  the  black 
suit  kept  trying  to  get  me  to 
talk  English,  so  when  my 
French  vocabulary  failed  me 
on  some  technical  terms,  I 
changed  to  English.  I  also 
switched  the  rig  over  to 
twenty  meters,  to  show  off 
some  DX  QSOs.  I  asked  the 
tan  trench  coal  what  he 
thought  of  ihuse,  fishing  for 
some  expression  of  amaze- 
ment that  we  hams  always 
love  to  hear  about  the  mar- 


vels of  radio  and  DX.  Bui  the 
tan  trench  coat  merely 
shrugged  and  said  that  he 
didn't     understand     Engtish- 

Thc  inspector  In  black  trans- 
lated some  of  my  English 
sentences  for  him  ~  until  the 
tan  trench  coal,  apparently 
without  thinking,  corrected 
him,  supplying  a  more 
accurate  French  translation 
of  what  I  had  said  than  the 
inspector  had! 

As  it  turned  out,  there  was 
no  problem  with  my  rig  or 
my  license,  at  least  none  that 
1  ever  heard  about,  but  ai 
that  moment,  the  evidence 
that  the  one  in  the  tan  trench 
coat  was  dissembiing  about 
his  English  made  me  a  little 
nervous.  However,  the  sensa- 
tion passed  as  wc  went  back 
down  to  the  kitchen  again. 
My  wife  was  still  talking 
away,  and  the  woman  in  the 
blue  trench  coat  was  nodding 
her  head  with  a  hypnotized 
rhythm.  My  wife  served  us 
more  coffee,  and  then  I  got 
so  self-confident  and  relaxed 
that  I  got  into  an  argument 
with  the  inspector  about  an- 
tennas, front-to-back  ratios, 
and  impedance  matching,  a 
debate  of  such  baroque  com- 
plexity  that  soon  my  wife  fell 
silent  and  gaped  at  me. 

My  neighbor,  M.  Guy, 
suddenly  appeared  at  the 
kitchen  door.  He  was  still  in 
his  overalls,  but  his  hands 
were  cleaned  of  grease.  My 
wife  invited  him  in  for  coffee, 
and  he  sat  down  amid  us  all, 
looking  around  suspiciously 
as  if  he  thought  that  the 
police  might  be  trying  to  steal 
the  silver.  He  later  told  me 
that  he  had  given  them  thirty 
minutes  to  make  a  routine 
inquiry^  and  when  that  much 
time  had  gone  by  and  they 
stilt  had  not  left,  he  had  come 
over  to  see  if  something  was 
wrong.  His  bright  button  eyes 
flashed  at  everyone,  and  then 
he  turned  and  settled  down 
with  his  elbows  on  the  table, 
to  stdre  deliberately  first  at 
the  inspector  and  then  at  the 
man  in  the  tan  trench  coat- 
Eventually  the  visitors  be- 
gan to  make  those  usual  de* 
parture  noises.  We  said  good- 
bye  at  the  table,  in  the  door- 


way, on  the  back  steps,  and 
while  the  three  stood  beside 
the  car.  The  woman  in  the 
blue  trench  coat  sat  in  back, 
the  men  up  front,  with  the 
tan  trench  coat  driving  again. 
The  men  waved  as  they  drove 
down  the  track  to  the  mjin 
road,  but  the  woman  in  back 
simply  leaned  her  cheek 
against  the  side  window  as  if 
to  cool  it  I  had  the  sudden 
intuition  that  not  only  had 
she  been  wearied  by  my 
wife's  drowning  of  the  fish, 
but  that  she  was  anticipating 
the  exhausting  chore  of 
writing  it  all  down  in  a  re- 
port. 

After  they  had  left,  I  ex- 
plained to  M,  Guy  that  the 
inspector  had  come  merely 
on  a  routine  and  amicable 
inspection, 

"Don't  believe  it!"  snorted 
M.  Guy,  I  explained  that  the 
inspector  had  brought  along 
the  other  two,  the  two  trench 
coats,  merely  because  they 
had  been  going  his  way  and 
had  offered  him  a  lift. 

"Don't  believe  it!*'  snorted 
M.  Guy  again.  Then  he  ex- 
plained thai  the  plainclothes* 
men  had  been  from  the  'T}**, 
the  judicial  police.  In  France, 
no  official  can  enter  a  home 
uninvited  —  unless  he's  an 
agent  of  the  Police  J udjciaire. 
But  an  agent  of  the  PJ  needs 
no  warrant, 

'*And  the  woman?*'  asked 
my  wife. 

M.  Guy  had  no  explana- 
tion of  the  woman;  he 
shrugged  his  Gallic  shrug,  the 
corners  of  the  mouth  down, 
the  eyebrows  and  the 
shoulders  up. 

It  turned  oul  that  she  was 
a  plainclothes  police  officer 
too,  or  so  we  heard  later.  My 
wife  and  I  considered  this 
inspection  as  an  adventure, 
that  is,  as  a  story  to  be  retold 
to  our  French  friends  over 
dinners  or  in  cafes  over 
drinks.  One  of  the  friends  in 
Cahors  hangs  out  at  the  aero 
club  at  the  airport^  partly 
because  he  likes  their  res- 
taurant, but  partly  too  be- 
cause he  is  an  aviation  buff. 
He  explained,  after  I  had  told 
my  story  of  the  '* Amicable 
Inspection,"     that    someone 
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had  been  spotted  taking 
mysterious  telephoio  photo- 
graphs of  the  airport  during 
the  last  month,  and  when 
later  apprtih ended,  was  un- 
able to  otter  any  convincing 
explanation  of  why  he  was 
doing  thai.  He  had  been 
carrying  a  foreigner'!  pass- 
port So  the  French  police 
had  become  immediaicly 
suspicious  ot  all  the  tucdl 
foreigners,  me  included,  it 
seemed,  From  my  description 
of  the  red-headed  woman  in  a 
lighl    btoc    trench   coat,   my 


friend  at  the  aero  club 
claimed  to  rccogni/e  an  agent 
of  the  French  police,  perhaps 
of  the  counterespionage  sec- 
tion, one  who  had  been 
questioning  airport  em- 
ployees, especially  the  tech- 
nical personnel  and  elec- 
ironies  technicians,  only  a 
week  before  she  appeared  at 
our  house  for  the  amicable 
inspection  of  my  ham  station 
that  bored  her  so. 

None  of  the  hams  in  the 
area  of  Cahors  to  whom  we 
told  our  story  seemed  much 


impressed  by  it  '* After  all, 
said  one  old  gaffer,  who  had 

started  out  hamming  as  a 
bootlegger  in  the  early 
thirties  before  finally  getting 
a  ticket,  and  who  later  had 
run  clandestine  traffic  in  *43 
and  *44  to  Britain,  ''after  all, 
if  I  operated  in  your  country, 
your  radio  inspectors  would 
visit  me,  n'est-ce  pas?"  He 
refilled  my  wine  glass,  then 
refilled  his  own,  "Tm  only 
surprised/'  he  went  on^  '*thal 
ours  did  not  call  on  you 
during  the  first  month  that 


you  were  on  the  air.  It  took 
them    three   months   to   get 

around  to  you.  Surely  your 
inspectors  visit  your  station 
at  least  once  a  year,  n'est-ce 
pas?" 

When  1  told  him  that  in 
twenty  years  with  a  license  I 
had  never  been  inspected,  in- 
deed, that  I  had  never  seen 
any  FCC  official  in  the  flesh 
except  in  an  FCC  examina- 
tion room  or  as  a  speaker  at  a 
ham  Test,  he  gave  me  only  a 
sidelong  glance  and  sipped  his 
wine.  He  didn't  believe  me,  • 


L.  Foord    VE5FLE 
763  Gladstone  Dr. 
Woodstock,  Ontario 
Canada  N4SST1 
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getting  started 


Camp  Getchagotcha 
July  3rd 

Dear   Mom  &    Dad: 

Surprise!  Remember  how 
you  kept  bugging  me  to 
write  while  I'm  away?  Well, 
after  only  three  days,  here  I 
am. 

I  must  confess,  my  first 
impression  of  this  place 
wasn't  very  good.  They've  got 
the  usual  stuff,  like  hiking 
and  crafts,  plus  some  good 
stuff  like  baseball  and 
swimming.  I  was  thinking, 
Vm  getting  a  little  old  for  this 
summer  camp  business,  when 
somethtng  happened  to  make 
it  really  fantastic. 

That  something  fantastic  is 
called  ham  radio.  One  of  our 
counselors  (his  name  is  Gary) 
is  a  ham.  You  probably  think 
that's  a  funny  term,  but  it's 
slang  (the  acceptable  kind  of 
stang,  Mom),  and  it  mctins 
he*s  one  of  those  guys  who 


talks  on  a  radio  to  other  guys 
alf  over  the  world  No 
kidding!  He  lets  us  listen  all 
the  time  (when  our  chores  are 
done)  and  sometimes  even 
lets  us  talk  on  the  radio.  Last 
night  I  had  the  biggest  thrrti 
of  afl.  We  stayed  up  really 
late  [not  thai  late}  and  talked 
to  some  guys  in  Guam  (that's 
an  island  out  in  the  Pacific 
Ocean).  The  signals  were  so 
good,  it  was  armchair  copy 
(that  means  you  could  lean 
back  in  your  chair  and  hear 
perfectly).  But  I  was  so 
excited  I  couldn't  lean  back. 
Now  Gary's  been  giving 
me  the  lowdown,  and  I  really 
think  (actually,  I  know)  thai 
I  would  like  to  become  a 
ham.  Before  you  get  all 
excited  and  call  it  a  passing 
fancy,  let  me  tell  you  all 
about  it.  First  of  all,  it*s  not 
one  of  those  things  you  just 
go  out  and  buy.  (Dad,  you'l! 
appreciate  this.)  You  have  to 


study  really  hard,  and  learn  a 
bunch  of  things,  and  write  an 
exam  to  get  a  license.  And 
you  can*t  go  on  the  air  (that 
means  talk  on  the  radio)  until 
you  get  a  license. 

Boy,  some  of  the  exciting 
things  you  can  do!  You  get  to 
talk  to  famous  people  who 
arc  hams,  tike  Barry  Gold- 
water  (he's  a  senator),  and 
King  Hussein  (the  king  of 
Jordan),  and  Arthur  Godfrey 
(you  know  him,  Dad},  Of 
course,  the  famous  people 
aren*t  on  every  night 

You  get  a  great  education 
from  building  your  own  gear 
(that  means  equipment)  and 
learn  all  about  electricity  and 
stuff,  Gary  built  his  rig  (that 
means  equipment,  too)  from 
an  old  TV.  I  was  wandering, 
since  you've  been  talking 
about  a  new  TV,  could  I  have 
our  old  set?  You  also  need  an 
antenna,  nothing  fancy  - 
Gary  says  a  piece  of  wire  does 


just  fine.  Dad,  would  it  be 
OK  with  you  if  I  ran  a  piece 
of   wire    from   my   bedroom 

across  the  yard  to  that  big 
oak  tree?  (Til  be  careful 
climbing,  Mom.) 

One  of  the  first  things  you 
have  to  do  is  learn  the  Morse 
code  {that's  dots  and  dashes), 
Morse  code  is  better  than 
talking  into  a  microphone. 
I'm  not  sure  exactly  why,  but 
it  has  something  to  do  with 
cucarem  (that's  more  slang 
that  I  think  means  interfer* 
cnce).  But  il*s  more  fun  with 
a  microphone. 

Here's  the  way  it  goes. 
You  push  the  button  and  say 
"See  q,  Sec  q?**  (that  s  slang 
for  'Is  anybody  listening?*'). 
Usually,  another  hiim  will 
start  talking  to  you,  and  you 
tell  each  other  your  names 
and  where  you  are  and  what 
equipment  you're  using  and 
how  strong  (loud)  his  signal 
is.  Then  you  say  seventy- 
three  (more  slang,  it  means 
goodbye)  and  go  and  work 
(that  means  talk  to)  another 

guy- 
So  how  about  il? 

Your  loving  son, 

Albert 

P,S.    Something    else.    You 

learn  a  lot  of  geography  and 
things  about  other  countries, 
and  you  learn  bits  of  other 
languages,  so  it  would  really 
help  me  in  school.  And^  Dad, 
if  I  got  really  good  in  elec- 
tronics, il  would  help  me  in 
choosing  a  career 
P.P.S.  Dad,  do  you  think  you 
could  advance  me  some  more 
allowance  so  I  could  buy  a 
cheap  receiver  to  gel 
started?  * 
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nZP^U  RANDOM  WIRE  ANTENNA  TUNER 


f-x 


All  band  operation  (160-10  meters) 
with  any  random  length  of  wire. 
200  watt  output  power  capa- 
bility—will work  with  virtually  any 
transceiver.  Ideal  for  portable  or 
home  operation.  Great  for  apart- 
ments and  hotel  rooms— simply 
run  a  wire  inside,  out  a  window,  or 
anyplace  available.  Toroid  induct- 
or for  small  size:  4-1/4"  X  2-3/8'' 
X  3."  Built-in  neon  tune-up  indi- 
cator. SO-239  connector.  Attract- 
ive bronze  finished  enclosure, 

only  $Z^«^^ 


sst  t-2     ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  fed  antenna  as  well  as  random 
wires.  Works  great  on  all  bands  (160-10  meters)  with  any 
transceiver  running  up  to  200  watts  power  output. 

Increases  usabte  bandwidth  of  any  antenna.  Tunes  out  SWR 
on  mobile  whips  from  inside  your  car. 

Uses  toroid  inductor  and  specially  made  capacitors  for 
small  size:  5%"  x  214"  x  Thy  Rugged,  yet  compact 
Attractive  bronze  finished  enclosure.  SO-239  coax  con- 
nectors are  used  for  transmitter  input  and  coax  fed 
antennas.  Convenient  binding  posts  are  provided  for  ran- 
dom wire  and  ground  connections. 


only  <^nr3^^ 


;.¥:*$■       '    -^•: 


W^' 


11^^ 


^MdC- 


sst  t-3 

IMPEDANCE  TRANSFORMER 

Matches  52  ohm  coax  to  the  lov^er  impedance  of  a  mobile 
whip  or  vertical.  12  position  switch  with  taps  spread 
between  3  and  52  ohms.  Broadband  from  1-30  MHz.  Will 
work  with  virtually  any  transceiver— 300  watt  output  power 
capability.  SO-239  connectors.  Toroid  inductor  for  smalt 
size:  2-3/4"  X  7'  X  2-1/4/'  Attractive  bronze  finish. 


M' 


only  Zp  I  ^c^^ 


GUARANTEE 


Afl  SST  products  are  guaranteed  for  1  year.  In  addition,  they  may 
be  returned  within  10  days  for  a  full  refund  (less  shipping)  if 


you  are  not  satisfied  for  any  reason.  Please  add  $2  for  shipping 
and  handling.  Calif,  residents,  please  add  sales  tax.  COD  orders 
OK  by  phone. 


RO.BDX1      LAWNDALE,  CALIF. 
aa2BD'[2133    SyB-Sasy  S10 
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Peter  Buyaki  K6MWM/S 
EO.  Box  807 
FruiuAR  72671 


Measure  Periods 
With  Your  Counter 


a  practical  addition  does  it 


Necessity  firsl  con* 
fronted  tne  while  I  was 
thinking  of  a  way  to  measure 
the  frequency  of  Uie  oscil- 
lator for  my  telescope  drive, 
so  that  the  telescope  would 
always  be  pointed  on  a  celes- 
tial object.  Il  is  no  problem  if 
one  is  waiching  for  sunspots; 
the  solar  rate  is  60.000  Hertz 
for  the  little  clock  motor  in 
the  telescope,  Bui  the  sidereal 
rate  must  be  50.164  Hertz, 
and  the  lunar  rate  must  be 
57.968  Hertz.  (Future  EME 
experimenters  might  keep 
this  in  mind,) 

Withoui  a  period 
measuring  facility »  I  would 
have  to  have  a  gating  lime  of 
1000  seconds,  in  order  to 
have  the  desired  resolution 
out  to  the  third  digit  to  the 
right  of  the  decimal  point* 
Similarly,  a  piano  nole  is 
listed     as     261,63     Hertz 


(middle  C  on  the  conceit 
scale)  and  would  require  100 
seconds  of  gating  to  take  in 
the  least  significant  digit  on 
the  right.  But  a  piano  note 
will  not  sustain  long  enough 
even  for  a  ten  second  count, 
thus  precluding  any  attempt 
to  make  a  frequency  measure- 
ment 

Period  measurement  is 
simply  the  measurement  of 
the  time  required  for  the 
completion  of  one  cycle  of  a 
given  frequency,  expressed  as 
t  =  1/f.  Here  the  numerator  is 
tacitly  understood  to  be  one 
second,  and,  when  60  Hertz  is 
inserted  for  f,  it  will  yield 
,01666  seconds.  If  the  answer 
is  desired  in  micro- 
seconds, merely  replace  the  1 
with  1  million,  and  the  divi- 
sion will  yield  microseconds, 
which,  for  60  Hertz^,  gives 
1 6,666  lis.  Once  the  period  is 


ruPtjrr*' 


DiV\^* 


indicated  on  the  counter,  it 

would  be  more  familiar,  how- 
ever, if  converted  back  to 
frequency  by  the  use  of  the 
reciprocal  of  the  above  for- 
mula^  which  is  f  =  l/l. 

The  period  of  a  wave  is 
somewhat  akin  to  wave- 
length. Since  radio  waves 
travel  with  a  fixed  velocity,  a 
cycle  is  expressed  as  so  many 
meters  in  length  instead  of 
microseconds  of  time. 

Altering  a  counter  to 
measure  period,  as  well  ^ 
frequency,  requires  no  special 
technology.  In  a  normal 
counter  the  signal  is  precisely 
^ted  for  a  fixed  time  and 
then  displayed*  Remember, 
the  expression  "cycles  per 
second"  means  exactly  that! 

Note  the  comparison  of 
the  two  simplified  block  dia- 


mt^f 


-flf- 


««*-f 


I  VHt 


grams,  Fig.  1  being  the  nor- 
mal frequency  counter.  After 
it  is  altered  by  a  switching 
arrangement.  Fig-  2,  it  is  also 
a  period  counter.  The  un- 
known signal  is  now  con- 
trolling the  timing  circuits. 

The  unknown  signal  enters 
either  the  first  10:1  or  the 
second  10:1  divider  prior  to 
the  timer,  giving  us  a  choice 
of  a  10-cycie  group  or  a 
100*cycle  group  of  the  signal, 
respectively,  before  the  timcf 
activates. 

No  doubt  someone  is  al- 
ready thinking.  '*Why  not  run 
the  signal  direct  to  the  limer^ 
eliminating  the  previous 
dividers,  thus  obtaining  timer 
action  on  each  cycle  which  is 
basically  one  period?*' 

There  are  several  reasons 
why  I  discourage  this: 

1.  There  may  be  noise  riding 
in  with  the  signal,  causing  the 
Schmitt  trigger  to  trip  slightly 
earlier  or  later. 

2.  The  slightly  capricious 
nature  of  the  Schmill  trigger 
itself,  whereby  the  threshold 
points   may   wander  slightly* 

3.  The  signal  itself  may 
change  its  voltage  within  one 
period,  resulting  in  loss  of 
accuracy,  even  tliough  the 
Schmitt  trigger  may  be  ad- 
hering to  a  rigid  threshold 
level 

Thus,  if  there  is  any  slight 
error  incurred  between  the 
turn  on  and  turn  off  intervalj 
it  would  appear  much  less 
significant  if  averaged  in  with 
a  10-cycle  group  and  espe- 
cially so  with  a  100-cycle 
group  averaging. 

The  actual  circuit  for  in- 
corporating a  period  measure- 
ment on  a  frequency  counter 
is  shown  in  Fig.  3.  The  period 
portion  is  detailed  around  a 
frequency  counter  that  was 
originated  by  Peter  Siark 
K20AW, 


C4LTC 


E  %»i-4» 


Fig,  L  Simplified  block  diagram  of  a  frequency  counter. 


F^.  2.  After  switching  from  frequency  to  period  mode,  note 
the  swapping  of  the  unknown  signa!  with  the  J  Af  Wz. 
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Because  period  measure- 
ment was  a  prime  necessity,  I 
had  to  forego  the  available 
printed  circuit  board  and  go 
it  alone,  I  still  used  some  of 
K20AW*s  well  thou^t-out 
circuits^  some  of  which  are 
included  in  the  schematic  to 
clarify  the  tie-in  of  the  period 
function. 

The  Fig.  3  timing  circuit 
provides  only  1  second  and 
1/10  second  signal  gating  In 
the  frequency  mode,  which 
will  provide  ful!  display  with 
eight  display  indicators.  In 
the  period  mode,  the  gating 
will  be  dependent  upon  either 
the  10-  or  the  100-cycle 
groups. 

After  studying  Figs.  1  and 
2,  it  can  be  concluded  that  a 
DPDT  switch  would  do  the 
trick,  and  this  is  true,  except 
for  the  fact  that  stray  capaci- 
tances, etc.^  may  begin  to  rear 
their  ugly  heads. 


ICX  takes  the  place  of  the 
DPDT  switch,  which  is  a 
741  25  tri-state  TTL.  To  those 
not  familiar  with  this  type  of 
logic  chip,  it  simply  means 
that  the  third  state  is  a  cutoff 
state,  similar  to  an  open  cir- 
cuit appearing  on  the  output 
when  the  control  on  the  little 
triangle  is  inactivated. 
This  is  unlike  the  output  of  a 
NAND  gate,  which  is  always 
either  a  low  or  a  high^  but 
never  such  that  the  outputs 
of  two  NAND  gates  could  be 
paralleled.  The  outputs  of  a 
741 25  can  all  be  paralleled,  as 
long  as  only  one,  called  a 
selective  gate,  Is  activated  at  a 
time. 

Assume  now  that  the 
mode  selector  switch,  S2,  is 
in  the  lis  (microsecond)  posi- 
tion and  that  S3  is  momen- 
tarily closed,  causing  a  high 
to  appear  at  8  of  ICYc.  A  low 
will  appear  on  pin  10  of  ICX 


(because  S2  is  grounded),  en- 
abling the  c  section  of  the 
74125.  The  b  section  will 
likewise  be  enabled  because  a 
low  appears  on  pin  4  of  ICX. 
The  a  and  d  sections  of  ICX 
are  disabled  as  a  high  is  sent 
to  pins  1  and  13  from  the 
output  of  ICYa.  There  will 
now  be  a  path  from  the 
Schmitt  trigger  entering  pin  5 
of  ICX  and  leaving  at  6  to 
enter  pin  14  of  IC28.  The  1 
MHz,  likewise,  has  a  path  via 
section  c  of  ICX  to  pin  5  of 
lC4b, 

With  the  gate  length 
switch^  SI,  in  the  upper  po- 
sition (to  select  timing  with 
the  10-cycle  group),  a  low 
will  be  imposed  on  ICSIaand 
b,  through  a  1N270  diode, 
causing  the  counter  to 
measure  with  the  shorter 
group  (ten  cycles)  and  illu- 
minating the  first  decimal 
position  (between  next  to  the 


last  and  the  extreme  right 
display  indicator). 

With  SI  in  the  down  posi- 
tion, pins  2^  4,  and  5  will  go 
back  up  to  a  high,  with  the 
assist  from  the  3.9k  pull-up 
resistor,  blocking  the  path  via 
IC31c,  and  passing  the  signal 
through  lC31a,  causing  the 
7475  to  cycle  on  every 
100-cycle  group.  The  second 
decimal  point  will  be  selected 
to  indicate  the  proper  micro- 
seconds. 

If  push-button  S3  (nor- 
open)  is  hit  momen- 
it  will  cause  ICYc  and 
flip   as  a  contact  de- 


mall  y 
tariiy, 
d    to 
bouncer    and 
back    until    a 
differentiated 
tained    from 


will  not  flip 
negative-going 
pulse  is  ob- 
the    100    pF 


capacitor.  The  1N914  diode 
is  used  to  sink  the  positive- 
going  differentiated  pulse,  as 
the  input  should  never  exceed 
the  power  supply  voltage.  To 


ZftJD      4TH       1ST      DECIMAL   POINT  POSITIONS 

■REME  RIGHT.  OPTIOI^AL) 


H     NO  32S 

6V  AT    ^OA 
[ALSO  SERVES  AS 
PULL   OP  RESISTORS  5 


TO   3C6  a  IC7' 
(READOUT J 


RESET 
*^T0  r490S 


.XL 
-  STROBE 


S4fWC.} 

LATCH 
DI-SABLE 


Q4 
2N5I7^ 


Fig.  3.  Frequency  and  period  counter  with  TTL  's  ICX  and  ICY  incorporated  around  K20A  W's  circuits^  for  cfarity  of  functional 
tie-in.  The  counter  is  in  period  mode  with  S2  set  to  microseconds.  For  circuit  continuation  and  more  details^  see  '*A  Modern 
VHF  Counter^**  73  Magazine,  Juty^   /972,  pgs,  5  to  13, 


93 


confine  this  undesired  tran- 
sient and  not  allow  it  to 
distribute  itself  on  your  +5 
volt  line,  a  1000  pF  (or 
larger)  mica  capacitor  con- 
nected to  the  cathode  of  the 
1N914  {+5  volt  side)  and 
ground  will  tame  it  down. 

For  continuous  operation, 
S3  should  be  held  in  or  e!se 
paralleled  with  an  additional 
switch. 

When  S2  is  switched  to 
Hz,  kHz,  or  MHz,  ICYa  will 
have  a  high  on  both  input 
pins  because  the  panel  indi- 
cator lamp  for  ^us  will  act  as  a 
pull-up  resistor.  This  will 
cause  the  a  and  d  sections  of 
ICX  to  be  activated.  The 
signal  path  is  identical  to  Fig. 
1  for  a  norma!  frequency 
counter. 

After  going  this  far,  I 
managed  to  indulge  in  what 
may  be  called  luxurious 
embeltishment  But,  neverthe- 
less, I  found  it  advantageous 
to  have  an  LED  flash  during 
gating  time,  with  one 
mounted  above  each  BNC  in- 
put jack  and  inserted  through 


a  small  hole  in  the  panel. 
Either  LED  1  or  2  is  driven 
by  a  pair  of  NAND  gates 
ICZa  and  b,  and  isolated  by  a 
pair  of  100  Ohm  resistors  to 
prevent  overloading  of  the 
7400  TTL  chip.  Each  time 
the  7476  gates  the  7473  jK 
flip^flop,  the  LED  blinks 
simultaneously  with  either 
1/TO  second  or  1  second  dur- 
ation in  the  frequency  mode. 
In  the  period  mode,  the  dura- 
tion will  depend  upon  h6w 
soon  the  10  cycles  or  the  100 
cycles  have  accumulated,  or  it 
may  even  remain  lit  con- 
tinuously, due  to  the  inter- 
ruption of  the  signal  in  ques- 
tion, the  7490s  (IC28  and 
IC29)  hanging  up  as  there  is 
nothing  to  count! 

Another  helpful  move  was 
to  install  a  latch  disable 
switch,  S4,  a  normally  closed 
push-button,  in  the  collector 
lead  of  Q4,  the  strobe  (or 
transfer)  transistor.  At  times 
the  input  signal,  may  be  mar- 
ginal and  not  triggering  the 
Schmitt  trigger  uniformly. 
This  nonuniformity  of  signal 


flow  can  be  ascertained  and 
visualized,  if  there  is  a  hesita- 
tion in  the  signal  count  in  the 
frequency  mode. 

LEDs  1  and  2,  as  well  as 
the  decimal  points,  can  be 
almost  any  type,  depending 
on  the  brightness  desired*  The 
drive  available  from  ICZ  of 
16  mA  was  adequate  with  an 
MV-IOB-type  LED.  The 
1 N270  diodes  handled  the 
current  adequately,  but  al- 
rhost  any  surplus  diode  will 
work,  as  long  as  the  forward 
voltage  drop  is  below  .8  volts 
during  conduction;  otherwise, 
IC31  will  not  switch. 

The  foregoing  was  built 
around  an  S-digit  nixie  dis- 
play counter  and  was  first 
built  using  a  pair  of  7400s  as 
a  DPDT  switch,  which  also 
worked  as  well  ds  the  74125* 
With  8  digits,  there  was  no 
necessity  for  the  1  MHz 
signal.  For  this  reason,  IC31 
in  Fig.  3  is  not  performing 
the  same  function  as  IC31  in 
Fig.  9  of  K20AW'5  counter. 
In  Fig.  3,  the  selector  IC31 
sdecU  the  1    Hz  or  10  Hz  in 


the  frequency  mode,  and  in 
the  period  mode  it  selects  the 
100"Cycle  or  10-cycle  groups. 

To  those  who  did  not  take 
the  printed  circuit  route,  this 
should  be  fairly  easy  to 
adapt,  but  for  those  with  the 
printed  circuit  boards,  regret- 
fully, it  is  too  arduous  a  task. 
A  second  counter  would  be 
easier  to  build,  as  I  do  not 
sanction  ripping  up  a  good 
counter. 

I  hope  that  now  you 
understand  the  advantage  of  a 
period  mode  at  quile  low 
frequencies  and  why  it  may 
be  a  helpful  adjunct  to  a 
frequency  counter,  If  the 
need  should  arise.  ■ 
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,  r/?e  quality  of  the  audio  is 
unbelievable  —  a  true  reproduction 
of  the  input  It  really  does  sound  like 
simplex.  The  receiver  sensitivity  of 
our  Spectrum  systenr  is  at  least  twice 
the  Motorola  system  we  had  in  ser- 
vice. We  have  24  Watts  out  of  our 
Sinclair  Duplexen  We  all  have  fallen 
in  love  with  your  rrtachine  , , ,  Again, 
thank  you  for  an  excellent  piece  of 
equipment  We  are  certainly  glad  that 
we  purchased  a  Spectrum  1000 
Repeater. " 

JimWood  W3WJK 

Trustee  WR  3 A  HE 

Butler  County  Amateur 

FIVl  Assoc. 
Mars  PA  16046 


''The  Model  SCR  100  Receiver  has 
pro  ven  to  be  a  fine  unit  We  have  had 
it  in  operation  for  nearly  a  year  and 
it  has  been  entirely  troublefree/^ 

H.  Townsend 

Stone  Harbor  Amateur 

Radio  Klufa  (SHARK) 

Cape  May  NJ 


^  We  are  quite  pleased  with  the  opera- 
tion of  the  repeater  and  are  very 
proud  of  it  Thanks  for  producing 
such  a  fine  product " 

D.Totel  W9NJM 

Wheaton  Community 

Radio  Amateurs,  Inc, 

Chicago  area 

^^During  the  first  part  of  the  year  i 
bought  a  repeater  from  your  firm 
and  I  thought  you  might  be  inter- 
ested to  know  it  is  working  out  fust 
fine.  You  have  a  product  that  more 
than  meets  the  specifications  you 
claim  ...  In  the  receiver  you  have  a 
winner,  the  intermod  is  negligible  . .  . 
We  have  many  other  repeaters  both 
amateur  and  commercial  in  the  area 
and  as  of  yet  no  problem  .  .  .  In 
closing^  I  would  like  to  thank  you  for 
producing  a  product  that  does  what 
is  expected  of  it  In  this  world  one 
seldom  gets  what  he  pays  for;  I  feel 
our  group  has  bought  and  received 
our  moneys  worth, " 

Jim  Todd  WA5HTT 
Dallas  TX 


The  SCRIOOO  -  simply  the  finest  repeater  available  on  the  amateur  market  .  . .  and  often  compared  to  '^commerciar' 
units  selling  for  3-4  times  the  price!  This  is  a  30Wt.  unit,  with  a  very  sensitive  &  selective  receiver.  Included  is  a  built-in 
AC  Supply,  CW  IDer,  full  metering  and  lighted  status  indicators/control  push-buttons,  crystals,  local  miC|  etc.  Also 
provided  are  jacks  for  emergency  power,  remote  control,  auto  patch,  etc. 

A  full  complement  of  options  are  available:  Duplexers,  Cable,  TL*,  HI/LO  Power,  Autopatch,  Racks,  etc,  Ptease  Inquire. 
The  Spec  Comm  Repeater  System  ...  a  sound  investment  ,  . .  available  only  by  direct  factory  order.  $950.00  Amateur 
Net.  Commercial  price  somewhat  higher. 

REPEATER  BOARDS  &  ASSEMBLIES  ALSO  AVAILABLE:  SCR  100  Receiver,  SCT  llO  Exciter/Xmtr,,  BA10  30Wt, 
Amp.,  CTC  100  CO R/Timer/ Control  Board,  ID  100  IDer,  SCAP  Autopatch  Board  -  Inquire.  (See  previous  ads  in  73.) 

Call  or  wrfte  today  and  get  the  details f  Send  for  Data  Sheets f 


SPECTRUM  COMMUNICA  TIONS 

1055  W.  Germantown  Pk.,  Norristown  PA  19401  (215)  631-1710 

Formerly  of  Worcester  PA  ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
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Super  Siren 


its  loud! 


J.  H.  Everhart  K3JE/2 
S15  Mason  Rd. 
Fairpon  NY  1445Q 


I  love  to  build  gadgets.  It's 
a  rare  time  when  I  don't 
have  at  least  two  or  three 
projects  in  the  fire.  Some, 
though,  never  quite  get 
finished  J  because  they  fall  off 
the  bottom  of  my  priority 
list.  The  one  described  in  this 
article  was  one  of  the  quickie 
types  that  I'd  been  thinking 
about    for   several    years.    A 


two-year-otd  boy,  of  alt 
people,  finally  spurred  its 
completion. 

Numerous  hobbyist  pub- 
If  (Cations  have  printed  a 
variety  of  circuits  for  elec- 
tronic sirens.  I've  probably 
bread  boarded  most  of  them* 
They  never  got  beyond  the 
rat's  nest  circuit  st^g^^  bp- 
cause  they  fust  d!dn*t  sound 
realistic  enough.  These  simple 
circuits,  because  their  authors 
wanted  a  low  parts  count, 
didn't  sound  to  me  like  a  real 
live  siren.  But  for  quite  some 


time  I  played  with  these 
hobby  circuits,  I  had  no  real 
need  for  a  siren;  I  was  merely 
fascinated  by  the  sound. 

Then  I  happened  to  come 
across  the  schematic  diagram 
of  a  Federal  siren- PA  ampli- 
fier combination  (Federal  is  a 
company  name  -  no  connec- 
tion with  the  government)* 
But  I  looked  at  the  circuit 
and  was  horrified.  The  siren 
part  alone  took  four  transis- 
tors^ and  the  amplifier  had 
fust  as  many.  The  schematic 
was   put  in   my   circuits  file 


Fig.  I.  Toy  slreii  schematic  diagram.  Ql-^Qi  are  a/most  any  PNP  silicon  or  germanium  transistor. 
Q5  can  be  2N3702,  2NJI32,  2N290T,  or  other  PNP  silicon  Q6  can  be  2N5172,  2N697, 
2N2222,  or  other  NPN  silicon. 


because  it  seemed  much  too 
complex. 

Then  a  few  months  ago, 
my  wife  pointed  out  that  our 
toddler  ran  to  the  TV  when- 
ever ha  heard  a  siren.  When 
an  emergency  vehicle  used  one 
on  TV^  his  face  lit  up  with  a 
smiie.  It  occurred  to  me  that 
he  niight  like  a  toy  siren  of 
his  ov^n.  Thus,  tJjMir^C^  went 
to  the  top  of  my  priority  list. 
A  toy  for  me  was  unjustifi- 
able, but,  if  dad  builds  a  toy 
for  his  kidi  who  says  he  can't 
play  with  it? 

The  Idea  Takes  Shape 

With  a  more  or  less  con- 
crete goal  in  mind,  it  didn*t 
take  long  for  me  to  decide  on 
the  design  of  the  toy.  Firsts  it 
had  to  be  simple  to  operate. 
Kevin  may  be  smart  for  his 
age  (all  parents  are  convinced 
that  their  little  one  is  a 
budding  genius),  but  the  aim 
was  for  a  fun  toy,  not  a  test 
in  manual  dexterity.  The  toy 
had  to  be  fairly  unobtrusive. 
Little  people  make  enough 
noise  by  themselves  without 
their  toys  screaming,  too. 
Plus,  my  wife's  sanity  had  to 
be  considered*  Low  power 
drain  was  important.  Too 
many  Christmas  or  birthday 
toys  lie  unusecj  because  they 
go  through  batteries  like  their 
users  go  through  diapers!  To 
withstand  normal  usage^  the 
toy  should  be  childproof.  I 
wanted  a  hand-sized  (his  — 
not  mine)  object,  with  no 
sharp  edges  or  protrusions, 
that  would  not  be  too  easily 
damaged.  Final ly^  I  wanted  to 
use  junk  box  parts,  if  pos- 
sible, and  I  didn't  want  to 
take  forever  building  the 
gadget. 

The  Circuit 

The  circuit  was  bread- 
boarded  twice  before  I  was 
happy  with  its  performance. 
The  final  schematic  diagram 
is  shown  in  Fig,  1 .  Ql  and  02 
form  an  emitter-coupled 
multivibrator,  which  controls 
the  rate  at  which  the  siren 
wails.  The  35  uF  capacitor, 
CI  J  together  with  its  asso- 
ciated resistors,  shapes  the 
square -sided  waveform  pro- 
duced by  Q2.  So  the  siren's 
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rjo  m^ 


W.  W.  Patterson  WB6LQE 
10914  Benfield  Av^. 
Downey  CA   90241 


CB  to  10 


part  VIII:  the  Publicom  I 


Have  you  noticed  all 
those  nice  23-channel 
CB  rigs  sitting  on  the  dealers' 
shelves?  Of  course  you  have. 
But  did  you  knov^  you  can 
buy  them  for  about  half 
price,  or  rtt^ybe  less?  You 
probably  knovv^  that  too^  but 
you  just  can't  think  of  any 
reason  to  get  excited  about  it. 

l*tl  give  you  a  reason.  Go 
buy  one,  and  put  it  on  ten 
meters. 

Now,  everybody  knov^/s 
that  ten  hasn't  been  much 
good  for  the  last  four  or  five 


years.  But  it  does  have  an 
opening  every  once  in  a 
w^hile,  and,  now^  with  the 
sunspots  coming  back,  things 
should  start  picking  up  on 
ten. 

Where  To  Go  On  Ten 

Obviously,  if  you  move  it 
into  the  part  often  that  has 
the  most  users,  you  won*t  be 
very  popular,  because  most  of 
the  users  around  the  region 
are  using  SSB  and  100  Watts 
or  more.  So  these  5  Watt  AM 
rigs  wouldn*t  have  a  chance.  I 


ANTENNA 


POWER 


Ffg.  h 


suggest     you     move     it     up 
exactly  1.795  MHz. 

The  main  reason  for  this 
choice  is  that  it  puts  channel 
4  on  28,8  MHz,  which  is 
Ten-Ten  Internationars  AM 
calling  frequency.  This  gives 
us  a  good  anchor  for  making 
contacts  J  with  plenty  of  room 
to  QSY  up  or  down  after  the 
contact  is  made.  Besides,  it 
will  keep  us  out  of  the  way  of 
the  SSB  people  down  below. 

The  Conversion 

So  much  for  the  sates  talk- 
I  went  out  and  bought  one  to 
play  with  -  the  Publicom  I,  a 
synthesized  rig,  complete 
with  service  manual,  a  REAL 
service  manual. 

This  rig  uses  6  synthesizer 
crystals  in  the  37  MHz  region. 
These  t  replaced  with  39  MHz 
crystals  {39395/39,445/ 
39.495/39.545/39.595/ 
39,645  MHz),  available  from 
Cal  Crystal  Labs,  Inc.^  1142 
North  Gilbert  St.,  Anaheim 
CA  92801.  Or,  order  some 
from  your  favorite  quartz 
dealer. 

One  word  of  cautioni  Be 
sure  to  install  the  new 
crystals  in  ejKactly  the  same 
order  as  the  old  ones  came 


out  Otherwise,  the  channels 
will  be  all  mixed  up.  It  took 
iTift  about  an  hour  to  change 
the  crystals,  but  this  is  under- 
standable when  you  realize 
that  I  have  5  times  as  many 
thumbs  as  anyone  else  I 
know. 

After  the  crystals  are  in- 
stalled^ the  only  thing  left  is 
to  align  the  tuned  circuits. 
Now^  the  service  manual  tells 
us  that  the  cores  in  the  coits 
have  been  sealed  with  wax, 
and  the  seals  should  be 
broken  before  turning  the 
cores.  The  only  one  I  found 
that  was  sealed  was  the  39 
MHz  oscillator  coil  My  new 
crystals  took  off  quite 
happily  v/ithout  touching 
this,  so  1  left  it  alone. 

The  first  step  is  to  adjust 
the  receiver  rf  and  mixer 
coils.  These  are  LI  01  and 
LI 02.  Incidentally,  they  go  in 
(clockwise)  tq  rpise  the  fre- 
quency.  This  is  true  for  all 
coils  in  this  rig.  Use  a  signal 
generator  if  you  have  one; 
otherwise,  tune  for  noise. 

Now  to  the  transmitter. 
Connect  a  wattmeter  in  the 
antenna  line,  and  a  dummy 
load  to  the  wattmeter.  If  you 
don't  have  a  wattmeter,  use 
an  swr  meter  set  in  the 
forward  position.  It  will  do 
the  same  thing.  Hold  the 
mike  button  down,  and 
adjust  L302,  L303,  and  L304 
until  you  get  a  reading  on  the 
wattmeter.  These  three  are 
the  transmitter  mixer  stage 
and  are  pretty  critical  It 
doesn't  take  much,  so  work 
back  and  forth  across  them, 
about  a  quarter  turn  at  a 
time,  until  you  get  it  peaked. 
Then  go  on  to  L305  through 
L308^  tuning  for  maximum 
on  the  wattmeter.  And  that 
should  about  do  it.  Now  get 
some  of  your  friends  to  come 
up  on  the  band  and  help  you 
check  it  out  on  the  air. 

I  don't  expect  anyone  to 
make  DXCC  with  one  of 
these  little  peanut  whistles, 
but  yotJ  should  be  able  to 
work  consistently  over  6  to 
10  miles.  With  a  beam  you 
should  do  better.  And,  if  we 
can  get  a  lot  of  these  rigs  on 
the  air,  who  knows,  it  could 
be  a  lot  of  fun.  ■ 
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The 


good  enough  to  measure  up...to  you! 


In  choosing  the  SB-104A  you  join  a  pretty  select 
fraternity  of  fellow  Amateurs.  They're  individuals 
whose  imaginations  were  fired  by  the  looks,  feeL  and 
reputation  for  outstanding  performance  that,  since 
its  inception,  has  become  the  trade  mark  of  Heath's 
entire  line  of  famous  SB  series  Amateur  equipment. 

YouVe  joined  a  group  of  people  who  want  state-of- 
the-art  perfection,  still  insist  on  building  their  own  to 
insure  handcrafted  quality,  and  above  all  want  a 
rig  that's  good  enough  to  measure  up  to  their  abilities, 
standards,  and  the  reputations  theyVe  built  for 
themselves- 

Heath's  SB-104A,  it's  the  only  choice  when  you're 
ready  for  a  transceiver  that's  good  enough  to  measure 
up to  you! 

Heath  Amateur  Radio  Gear.... 
....the  quality  that  measures  up! 


FREE  Heathkit  Catalog 
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Schlumberger 


Heath  Company, 
Dept.  011-380 
B&n(on  Harbor, 
Mi.  49022 


Genttemen,  please  send  me  my  free  Heathkit  Catalog 
I  am  not  on  your  mailing  list. 
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L.  Foord   VE3FLE 
763  Giadsione  Dr. 
Woodstock t  Ontario 
Canada  N4S  5T1 


Coming  Of  Age 


an  intro  to  ham  radio 


I  was  in  the  den>  hunched 
over  the  rig  intently 
[istening  to  a  quiet  twenty 
nneters  one  winter  evening, 
wiien  the  knock  came.  Some- 
how, even  before  they  ac- 
tually arrive,  one  knows  these 
mdments  are  coming,  and  yet 
we  never  seem  able  to  prepare 
ourselves  for  them. 
"Come  m/'  !  said. 
The  door  opened  a  crack, 
and  there  she  was.  All  four 
feet  of  her^  honey  blond  hair 
and  dancing  mischievous 
eyes.  '*Ar^  you  on  the  air, 
Daddy?"  she  asked.  It  was 
one  of  the  first  phrases  she 
had  learned,  and  along  with  it 
came  the  knowledge  of  the 
repercussions  for  not  asking. 

''No,  honey/"  I  smiled. 
There  is  something  mysle- 
riously  sweet  and  charming 
about  children,  especially  as 
they  approach  bedtime.  They 
become  very  adult-like,  speak 
in  quiet  reserved  tones> 
abandon  their  habits  of  fid- 
geting and  tormenting;  they 
epitomize  perfection  in 
behavior*   I   have  always  sus- 


pected their  innocence  is 
fefgned  to  avoid  going  to  bed, 
yet  I  must  confess  I  usually 
succumb  to  their  charm. 

"What  are  you  doing?"  she 
asked,  crawiing  onto  my  lap. 

"Just  listening." 

**ts  Uncle  Bill  on  the 
radio?"  she  asked  hopefully. 

''Noj  not  tonight." 

She  was  silent  for  a 
moment,    staring   attentively 

at  the  receiver*  ** Daddy,  how 
come  you  can  talk  on  your 
radio  and  the  other  kids' 
fathers  can  only  listen?" 

"Well,"  I  replied,  "it's  a 
different  kind  of  radio.'* 

"Do  you  like  talking  to 
people?'* 

"Sure:"' 

"Jimmy's  daddy  likes  to 
talk  to  people,  but  he  can't 
talk  on  his  radio/' 

"For  this  kind  of  radio/'  I 
said  proudly,  **you  need  a 
license," 

"Does  it  cost  a  lot  of 
money?^' 

"Not  much— 13^  postage/' 

"Then  Jimmy's  daddy,'' 
she     concluded,     "must     be 


poor. 

"No;"  I  said  cautiously. 
'*lt's  not  just  the  money.  You 
have  to  learn  a  lot  of  things 
and  write  a  test  to  get  the 
license/' 

"Oh/'  And  then  after  a 
brief  pause,  "I  guess  Jimmy's 
daddy  is  stupid/' 

"Teresa!/*  I  said  sharply, 
switching  my  role  from 
educator  to  disciplinarian. 
**What  have  you  been  told 
about  talking  like  that?" 

She  frowned  at  the  retri- 
butittn  and  then  her  face  lit 
up  as  she  discovered  how  to 
rephrase  her  statement  and 
still  get  the  same  effect  "I 
guess  he's  not  as  smart  as 
you/' 

"It's  not  that  either/'  I 
said  firmly,  ^'I'm  sure  if 
Jimmy's  father  wanted  to  he 
coutd  get  a  license.  He's  prob- 
ably  just  not  interested/' 

"Oh,  he V interested/' 

"How  do  you  know?" 

"Jimmy  told  me  his  dad  is 
always  talking  about  your 
radio.  He  even  listens  to  you 
on  his  hi-fi/' 


"Oh/'  was  all  t  could 
muster* 

"Let*s  talk  to  somebody/' 
she  suggested. 

"0,K/'  I  called  CQ  a  few 
times  and  signed.  Deathly 
silence  greeted  me. 

"How  come  you're  not 
talking  to  anyone?" 

"The  band^s  dead." 

"How  did  it  die?" 

"It's  not  really  dead- 
That's  just  an  expression.  It 
means  there*s  no  one  around 
right  now/' 

"Oh/' 

I  could  tell  by  her 
thoughtful  silence  I  had  to 
change  the  topic,  if  only  to 
protect  myself.  "Do  you 
know  Daddy's  callsign?'*  I 
had  always  been  proud  of  the 
fact  it  was  one  of  the  first 
things  she  had  memorized,  to 
her  mother's  dismay,  even 
before  her  telephone  number. 

"Sure,  VE3FLE/* 

"Right  Very  good/' 

"How  come  you  didn't  say 
it  when  you  were  talking  on 
the  radio?" 

I  did,  I  always  do/' 
No,  you  didn't.  You  said 
victor  echo  .  , ,  something/' 

*Ht's  the  same  thing. 
Instead  of  saying  'v'  1  say 
victor.  That  way  no  one  will 
mistake  it  for  a  'b'  or  a  'c', 
because  they  sound  so  much 
alike/* 

"My  teacher  says  if  you 
pronounce  them  right  noon^ 
will  have  trouble  under- 
standing you/*  She  gave  me  a 
knowing  smile.  How  could  I 
possibly  contradict  her 
teacher? 

"Well,  she's  right-  Except 
sometimes  on  the  radio  it's 
difficult  to  understand 
through  the  QRM/' 

'^What's  QRM?" 

"Interference." 

"Why  did  you  say  QRM  if 
you  meant  interference?" 

"They  mean  the  same 
thing/' 

"Oh.  I  think  interference 
IS  better  than  QRM.  What 
does  interference  mean?" 

"Noise/' 

"Oh." 

Parental  duties  and  iove 
aside,  I  was  sure  bedtime  was 
overdue.  "Guess  what  time  it 
is?"  I  asked. 
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She  ignored  the  hint.  '*Do 
you  have  any  buddies?*' 

"Sure." 

*M  never  hear  you  call 
anyone  your  buddy," 

''Even  though  I  don't  call 
them  that,  I  do  have  friends/' 
I  assured  her.  *' Friends  and 
buddies  are  the  same  thing." 

''I  know  ihHt.  David's 
father  has  lots  of  buddies." 

'*How  do  you  know?" 

**Once  when  I  was  at  his 
house  David's  father  let  me 
listen  to  his  radio,  and  I  heard 


him  talking  to  a  whole  bunch 
of  his  good  buddies.  Maybe 
sometime  hell  let  you  talk  to 
them  if  you  don't  have  any  of 
your  own*" 

The  wisdom  of  youth. 
"Maybe,  Right  now  I  think 
we  better  get  you  off  to 
bed." 

'*What  instrument  do  you 
play?''  She  was  still  ignoring 
me. 

"What  do  you  mean?  1 
don't  play  any  instrument." 

^That's    what    I    thought. 


But  i  heard  you  say  you 
wished  you  could  get  on  the 
ten  meter  band/' 

'^That's  a  different  kind  of 
band." 

"Don*t  they  play  instru- 
ments?" 

No,  I'm  afraid  not." 
'Sounds  like  a  silly  band 
to  me." 

''i  suppose.  Now,  off  to 
bed." 

''Good  night,"  she  said 
reluctantly,  kissing  me  and 
climbing    down-    When    she 


reached  the  door  she  turned 
and  asked,  "How  come  you 
never  say  ten-four?" 

"Did  you  hear  that  at 
David's,  too?" 

"Yup.  And  I  heard  it  on 
TV  too.  Don't  you  know 
what  it  means?" 

I  was  hurt  and  didn't  want 
to  try  to  explain,  '*No,"  I 
said,  smiling  weakly, 

"ft  means  roger,"  she  said. 
With  a  big  smile  she  threw  me 
another  kiss  and  closed  the 
door  behind  her.  ■ 


0  u   fto  o  n  s   d  i .  r  1 '  t    t'  V  e  r    t  ro  j  f " 

tell  Uci  Bf?i. ] 


from  page  83 

Advanced  U.S.  license  using  the 
foreign  call  and  license  of  VPBZZ 
aboard  his  yscht  "Carina,"  a  U.S. 
documented  vessel.  He  Is  one  of 
maybe  40  or  more  amateurs  belonging 
to  the  waterway  t^^t  operating  daily 
on  7268  kH^  each  morning.  He  is 
indeed  a  knowledgeable  person  to  the 
point,  as  he  tells  others  the  FCC  and 
ARRL  will  never  take  action  against 
anyone  using  VP5  calls  aboard  US 
boats.  \n  this,  one  almost  has  to  agree. 
However,  there  are  some  who  hope  to 
prove  him  wrong. 

Mutual  trust  and  good  faith  has,  in 
the  past,  been  the  accepted  rule  for 
most  al]  of  the  smalJ  islands.  Most  of 
the  foreign  licervses  that  have  been 
given  to  U.S,  cfti^ens  have  been  issued 
by  the  Turks  and  Caicos  government 
in  good  faith,  believing  that  the 
recipients  of  the  ii censes  would  use 
them  3s  others  before  them  had  used 
them,  only  within  their  territorial 
waters  or  aboard  Turks  and  Caicos 
registered  vessels.  However,  this  was 
not  to  be  the  case.  The  staunch 
waterway  net  member  of  Advanced 
standing  broke  the  conditions  of  both 
his  U.S,  and  Turks  and  Caicos  IrcenseSn 
taking  his  new  VP5  call  through  all 
the  foreign  waters  down  to  St. 
Vincent  and  Grenada,  maritime 
mobile  region  2.  Soon  others  fol- 
lowed, and  more  and  more  are  on  the 

way. 

This  has  been  done  before,  but  it 
wasn't  broadcast  to  everybody  on  a 
boat  nor  was  it  supported  by  so  many 
net  members.  Consequently,  this  was 
enough  incentive,  so  others  began  to 
follow.  They,  too,  found  no  opposi- 
tion from  shoreside  amateurs.  These 
phonies  were  a  mixed  lot.  Some  had 
expired  tickets,  others  were  studying 
for  a  stateside  license;  still  others  were 
trying  to  evade  the  purchase  of  a 
marine     SSB    commercial     radiotele- 


phone,  and  most  of  them  did  not  even 
know  what  the  knobs  of  the  trans- 
ceiver were  for.  Who  helped  them? 
Waterway  net  members,  of  course. 
For  nearly  14  months,  all  could  join 
in  on  the  net  frequency,  7268  kHz,  no 
questions  asked  and  no  objections 
offered. 

After  awhile,  the  island  amateurs 
began  to  get  their  fill  of  all  this  VP5 
stuff;  there  were  more  VP5s  than 
active  island  amiateurs.  People  began 
to  notice  the  loud  VP5  leader;  he 
could  do  third  party  traffic  just  by 
giving  his  stateside  calL  Then  he  could 
go  back  to  his  foreign  call  and  use 
7120  kHz  and  chat  with  other  VP5s. 
Needless  to  say,  this  began  to  go  over 
like  a  lead  balEoon.  A  St.  Croix  ama- 
teur, KV4FZ,  broke  the  net  frequency 
and  told  them  the  rules,  point  by 
point  right  out  of  the  book,  hoping 
this  action  would  police  the  net 
members  so  they  could  police  their 
VP5  buddies.  This  didn't  do  much 
good;  some  maybe  gave  it  a  second 
thought,  but  the  VP5  leader  twisted 
those  facts  around  so  much  that  it 
looked  to  net  members  that  KV4FZ 
was  the  person  breaking  the  law  rather 
than  the  VP5s.  This  happens  when  no 
one  cares  about  the  rules. 

The  ARRL  appears  to  have  done 
nothing  and  it  doesn't  look  like  they 
will  do  anything.  The  FCC,  I  think, 
will  do  something,  maybe  more  than 
listen  to  my  story.  The  Turks  and 
Caicos  government  is  doing  something 
about  It,  They  will  not  renew  any 
Hcense  that  has  been  used  outside  of 
their  waters.  Renewal  date  is  1  Jan- 
uary 1978-  With  no  license,  what  do 
you  think  these  peopfe  will  do  with 
their  radio  gear?  Keep  using  it,  of 
course,  breaking  enough  rules  to  put 
amateur  privileges  in  serious  jeopardy. 
Reciprocal  agreements  going  down  the 
drain?  Let's  hope  not.  What  can  we 
do? 

Until  three  weeks  ago,  I  would  say 


the  VP5s  could  win  by  default.  The 
ARRL  and  FCC  weren't  helping  even 
when  they  were  advised  as  to  what 
was  going  on.  However,  the  FCC  in 
Puerto  Rico  is  taking  notice,  but  will 
they  lake  action  and  impose  a  few 
fmes  and  suspend  licenses?  I  hope 
they  will.  The  violators  have  been 
warned  and  warned  again  in  the  last 
three  weeks.  The  VP5  leader  has 
known  the  rules  since  the  first  day  he 
left  the  Turks  and  Caicos  island 
waters*  The  number  of  boats  in  the 
Caribbean  waters  is  growing  each  year 
and  the  number  of  illegal  radio  oper- 
ators can  grow  just  as  fast. 

If  this  is  published  in  73  with  my 
name  on  it,  1  suppose  I  will  have  to 
take  my  chances.  There  will  be  many 
people  who  would  like  to  cut  my 
anchor  tine  one  way  or  another,  but  if 
they  were  to  understand  the  rules 
governing  maritime  mobile  and  why  it 
is  important  to  police  our  bands, 
perhaps  they  could  be  part  of  the 
solution  and  not  part  of  the  problem. 
(Name  and  address  submitted) 

Let's  check  7268  out  and  ssk  for 
details  ...  how  about  Jt,  feffows?  — 
Wayne. 


KUDOS  FOR  KEN 


] 


Ken  Wilson's  brilliant  anthology  of 
children's  remarks  about  radio  and 
electronics  ("Electronics  Study 
Guide,"  November,  p.  176)  was  un- 
questionably one  of  the  warmest  and 
most  delightful  treatises  in  the  liter- 
ature. It  bridged  the  gaps  of  young 
and  old,  technical  and  noo -technical, 
writer  and  reader. 

As  a  writer,  I  applaud  his  style;  as 
an  educator,  I  empathize  with  his 
obvious  love  for  children. 

Bob  Grove  WA4PYa 
Ft.  Lauderdale  PL 


PALAVER 


J 


Waft  Detter's  letter  in  the  Novem- 
ber issue  amused  me  a  great  deal.  This 
"we"  business  has  been  on  my  mind 
recently,  since  I  have  been  eavesdrop- 
ping on  two  meters  in  tfre  national 
capital  area.  Around  here,  most  of  the 
guys    on     two    seem    to    be    either 


graduate  engineers  or  nuclear  physi- 
cists, judging  from  their  palaver,  but 
virtual  I! y  everyone  I  hear  refers  to 
himself  as  "we/' 

Back  in  the  early  1950s,  this  was 
kicked  around  quite  a  bit  on  one  of 
the  West  Virginia  nets,  along  with  the 
new  phonetics  and  symbols.  Every- 
body  pretty  well  agreed  that  a  joker 
who  calls  hEmself  "we"  must  have  two 
heads. 

Walt's  jab  about  the  "Lindberg 
complex"  probably  was  wasted,  as 
would  have  been  a  reference  to 
Amund^n,  Mobile,  Judge  Crater,  or 
com  pan  ionate  marriage* 

Gil  Foster  WSYNK 
Temple  Hills  MD 


DYHMfi  GASPS 
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CQ  Magazine 

Mr,  R.  Cowan,  Publisher 

14  Vanderventer  Ave. 

Port  Washington,  l,L,  N,Y.  11050 

Dear  Mr.  Cowan; 

After  reading  your  stand  con- 
cerning a  possible  lawsuit  against  the 
ARRL,  I  and  many  other  amateur 
radio  operators  became  quite  fiiriousi 
This  was  poor  timing,  as  mv  renewal 
notice  came  the  same  time  as  the 
January,  1978,  issue.  After  talking  to 
approximately  150  amateurs  of  two 
large  radio  clubs  in  the  New  England 
area  and  on  the  air  waves,  this  may  be 
the  "death  blow"  to  CO  Magazine. 
Your  true  color  has  come  outi 

Your  stand  is  backing  up  all  the 
illegal  activities  of  some  manufac- 
turers and  some  CBers.  It  is  saying, 
•The  hell  with  the  law  -  the  doHar 
and  big  business  mean  more."  The 
ARRL  is  not  trying  to  dictate  any- 
thing, or  attempting  to  make  any  law 
—  it  is  just  trying  to  get  CBers  and 
manufacturers  {and  amateurs,  as  well) 
to  comply  with  the  law. 

I  have  nothing  against  the  CBers 
{even  though  they  got  our  1 1  meter 
band),  but  I  do  object  to  them  run- 
ning high  power  and  operating  on  the 
amateur  bands.  What  skills  are  they 
gaining  by  buying  an  amateur  high 
power  amplifier  and  tuning  it  to  27 
MHz?     What     about     manufacturers 

Continued  on  page  1 17 


101 


73  MagaEine  Staff 


Put  A  Sony 
In  Your  Shack 


the  ICF-5900W's  not  bad! 


HOW  about  a  3-30  MHz 
portable  receiver  in  the 
$100  price  range  thai  has 
double  conversion,  frequency 
readout  to  2-3  kHz,  a  built-in 
crystal  calibrator,  a  product 
detector  for  CW/SSB  recep- 
tion, etc.? 


It  is  not  often  that  a  con- 
sumer shortwave  receiver  war- 
rants much  attention  for  ama- 
teur u^age.  Usually  such  re- 
ceivers have  the  barest  of 
essentials  for  good  shortwave 
reception,  either  on  the  ama- 
teur  bands  or  on  the  irtter- 


rlational  shortwave  broad- 
casting bands.  But  the  Sony 
1CF-5900W  is  a  bit  different. 
This  receiver  is  the  U.S.  ex- 
port version,  just  being  seen 
here,  of  the  Sony  ICF-5900 
domestic  model,  which  has 
been  on  the  Japanese  market 
for  more  than  a  year.  The 
ICF-5900j  in  turn,  is  the 
latest  in  a  group  of  increas- 
ingly sophisticated  portable 
shortwave  receivers  which 
Sony  has  brought  forth  in 
response  to  the  booming  SWL 
market  in  Japan.  These  re- 
ceivers are  all  a  far  cry  from 
the  usual  cheapie  AM  por- 
table with  a  shortwave  band 
added,  although  competitive 
factors  still  make  economic 
design    a  primary  considera- 


^i«^ 


the  ICF-5900W,  with  a 
solid  array  of  features  in  a 
22.3  X  23.4  X  10.2  crti  case, 
and  powered  by  three  D  celis^ 
will  not  qualify  as  a  primary 
station  receiver.  But,  it  has  a 
lot  to  offer  as  a  secondary 
receiver,  for  casual  moni- 
toring of  the  amateur  or 
broadcast  shortwave  bands,  as 
a  receiver  for  QR?  portable 
operation,  and  as  a  receiver 
for  signal  monitoring  and 
measurement  purposes, 


Basically,  the  ICF-5900W 
is  an  AM/FM  receiver,  with 
three  shortwave  bands  that 
cover  from  3.9  to  10  MHz, 
11.7  to  20  MHz,  and  20  MHz 
to  28  MHz.  The  circuit  fea- 
ture that  makes  the  ICF- 
5900W  exceptionally  differ- 
ent is  the  use  of  its  FM  iT  as 
the  first  i-f  on  the  shortwave 
bands  and  the  use  of  a  second 
local  oscillator,  tuning  at  a 
constant  rate,  to  give  a  cali- 
brated 300  kHz  bandspread 
over  any  desired  300  kHz 
portion  of  the  shortwave 
spectrum.  The  second  i-f  is 
the  usual  455  kHz  one. 

Fig,  1  shows  the  circuit 
diagram  in  simplified  form. 
The  circuit  switching  that 
goes  on  between  AM/FM  and 
SW  could  only  be  devised  by 
an  advanced  Japanese 
engineer,  working  on  con- 
sumer-priced products,  it  is 
best  teft  for  a  purchaser  to 
ponder  over  for  several 
weeks,  with  the  service 
manual  in  hand-  But,  on  the 
AM  band,  the  receiver  is  the 
usual  single  conversion  affair 
with  a  first  mixer/oscillator 
stage  working  into  a  455  kHz 
i-f  chain.  On  the  FM  band, 
the  usual  separate  FM  front 
end  is  found  (rf  amplifier  and 
mixer/  6 s t  i J I  at  dr  s  t^^e ) 
working  into  a  10.7  kHz  IT. 
Unlike  the  usual  Japanese 
AM/FM  radio,  however^  the 
455  kHz  and  10.7  MHz  i^f 
stages  are  not  totally  com- 
bined, but  are  initially  sepa- 
rate blocks,  in  reality,  this 
costs  only  a  few  extra  tran- 
sistors and  RC  components. 
When  switched  to  the  SW 
bands,  the  incoming  signal  is 
first  routed  to  a  doubly- 
balanced  first  mixer  stage, 
using  a  pipolar  transistor  -  an 
unusual  type  of  circuit  to  be 
found  in  any  consumer  prod- 
uct, as  yet,  but  logical  for  this 
application,  due  to  its  im- 
munity from  overload  a  la  the 
Atlas  transceiver  front 
end  approach.  This  stage  is 
used  as  either  an  up  or  down 
converter,  depending  upon 
the  shortwave  band  involved, 
to  get  the  signals  in  a  given 
band  converted  into  the  10.7 
MHz  IT  range.  The  first  vari- 
able local  oscillator  working 
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into  this  stage  (contrtslkd  by 
the  main  tuning  dial)  is  set  to 
zero  beat,  with  the  desired 
marker  of  a  built-in  250  kHz 
crystal  calibrator  (for  in- 
stance, at  7.000  MH/).  The 
built-in  bfo  is  turned  on,  of 
course,  to  obtain  the  zero 
beat.  The  second  local  oscil- 
lator, which  converts  the  10J 
MHz  signal  down  to  the 
second  i-f  of  455  kHz,  must 
be  set  at  its  "0"  position 
(actually  10,700  kHz)  during 
the  above  adjustment.  This 
oscillator  is  variable  over  the 
range  of  10,550  kHz  to 
10,850  kHz.  Now,  when  the 
second  local  oscillator  is 
tuned  (bandspread  tuning),  it 
can  tune  an  incoming  signal 
range  of  ±150  kHz  (from 
6.850  to  7.150  kHz,  in  the 
example  given). 

The  bandspread  tuning 
dial  is  calibrated  for  +150 
kHz  and  150  kHz,  with 
markers  on  the  dial  at  every 
10  kHz.  Depending  on  how 
carefully  one  calibrates  the 
main  tuning  dial,  etc.,  one 
can  come  to  within  several 
kilohertz  of  an  exact  fre- 
quency. By  further  marking 
divisions  on  the  outer  dial  on 
the  bandspread  tuning,  one 
probably  could  come  down 
to  1  kHz  readout.  The  band- 
spread  tuning  calibration  \b 
finCi  when  working  on  the 
low  end  of  any  band,  but  a 
bit  awkward  on  the  upper 
end  of  some  bands.  For  in- 
stance, if  one  sets  the  main 
tuning  to  the  250  kHz 
markers  at  21,250  kHz,  one 
has  to  remember  this  setting, 
as  the  actual  received  fre- 
quency  is   varied   ±150  kHz 


from  this  setting  by  the  band- 
spread  tuning.  The  tuning 
rate  is  100  kHz/revolution  on 
the  bandspread  tuning  con- 
trot,  which  is  not  bad  at  all 
for  even  SSB  or  CW  reception 
with  a  bit  of  practice. 

The  use  of  the  10.7  MHz 
i-f  as  the  first  i-f  does,  of 
course,  provide  a  number  of 
benefits.  The  frequency  is 
high  enough  for  excellent 
image  reiection,  even  at  15 
and  10  meters  —  an  unusual 
feature  for  an  expensive  re- 
ceiver. Also,  the  ^in  of  the 
first  i-f  across  its  bandwidth  is 
flat  enough  to  eliminate  the 
need  for  complicated  mul- 
tiple-gang tuning  circuits. 
But,  the  simplified  tuning 
system  does  have  to  pay  its 
price  at  frequencies  much 
above  20  meters.  Sensitivity 
begins  to  fall  off  rather 
rapidly  on  the  highest  short- 
wave band,  being  in  the  order 
ofS-lOuV. 

In  spite  of  the  apparent 
poor  sensitivity  on  the  higher 
frequency  bands,  the  receiver 
is  more  than  suitable  for  any 
casual  listening  purpose  on 
the  higher  band?!  and  directly 
usable  as  a  QRP  station  re- 
ceiver on  the  lower  bands. 

The  sefectivtty  on  the 
shortwave  bands  is  deter- 
mined by  the  455  kHz  i-f 
chain  and  measured  about  4.5 
kHz  at  3  dB  down.  This  is 
hardly  outstanding  selec- 
tivity, but,  by  manipulation 
of  the  bandspread  tuning  and 
treble  and  bass  tone  controls, 
one  can  do  pretty  well  even 
on  a  crowded  band.  The 
product     detector,     as     dis- 
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Fig,  h  A  functional  block  diagram  of  wtiat  happens  inside  the 
new  Sony  ICF-5900W  receipt.    The  ICF5900W  is  the  US. 

export    version  of  a  popular  A/^/FM/SW  recei\^r  originally 
developed  for  the  domestic  Japanese  market^  the  ICF-SOOO, 


tinguishcd  from  the  separate 
AM  diode  detector,  is  auto- 
matically switched  in  the  cir* 
cuii  when  the  bfo  is  turned 
on. 

As  it  stands,  the 
ICF'5900W  is  an  interesting 
receiver  to  consider,  for 
utility  usage  around  the  shack 
or  For  a  youngster  who  has 
developed  a  serious  interest  in 
shortwave.  There  arc,  of 
course,  numerous  things  that 
could  be  done  to  improve  its 
performance,  and  these  are 
best  left  to  the  needs  of 
individual  users.  For  instancej 
the  250  kHz  markers  are  ob- 
tained by  dividing  down  a 
500  kHz  crystal.  This  crystal 
could  also  be  divided  down  to 
obtain  100  kHz  markers  and, 
therefore,  provide  more  con- 
venient bandspread  readout 
on  some  bands.  An  active  RC 
filter  could  greatly  improve 
selectivity,  and  the  bass/ 
treble    tone    controls    could 
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training  newcom&i?  for  their  Novice 
Licenses  with  cl^ss  meetings,  prefer- 
abJy  once  a  week.  It  is  not  absolutefy 
necessary  to  use  the  73  training  tapes 
and  Hcense  study  guides,  tHJ!  it  sure 
won't  hurt. 

Ge/wraf  Cf^^ei:   Getting  newcomers 


£DtTORfAL  BY  WA  YNB  GREEN 

into  our  crowded  CW  ttands  is  not 
encMjgh,  Clubs  mtist  offer  classes  to 
upgrade  Novices  to  General  ...  at 
lessL 

TVi/RFi:  As  a  service  to  the  members 
and  the  commynity^  clubs  must  have  a 
TV!  Committee.  It  is  strongly  &J9- 
pelted  that  this  committee  offer  its 
services  not  only  to  the  amateurs  in 


the  area,  but  also  to  local  CB clubs,  as 
a  way  for  amateurs  to  participate  and 
help  the  FCC  in  the  redtiction  of  RFl 
and  TVt 

Turkey -Hunting  Team:  A  club  must 
set  up  a  directjan- finding  team  for 
hunting  down  any  unlicifTsed  opefa- 
tors  attempting  communications  on 
any  amateur  band.  This  team  or  teams 
should  practice  regularly  ^d  develop 
equipment  and  techniques  for  ihe 
quFck  location  of  any  illegal  station. 
The  team  could  offer  to  work  with 
local  C8  ctubs  on  the  location  and 
identification  of  overpowered  CB 
QpetBiors  Of  operators  using  illesai 
bands. 

EfTtergency  Committee:  A  club  must 
have  an  emergency  coordinating  com- 


easily  be  converted  into  the 
control  pots  for  such  a  fea- 
ture. With  real  skill  (it's  a 
pretty  well  packed  chassis), 
one  could  even  build  a  QRP 
transmitter  in  the  radio  in  the 
battery  compartment  area. 

The  ICF-5900W  is  be- 
coming available  now  through 
U.S.  Sony  outlets,  or,  if  you 
have  a  friend  in  lA  land,  he 
can  get  it  for  you  for  about 
$85.00.  It  is  also  available 
through  supply  houses  that 
cater  to  SWL  buffs.  A  service 
manual  for  it  is  available  at 
$1 .75  from  Sony  service  out- 
lets (or  direct  by  mai!  order 
to  Sony  Corp.  of  U,S.A.  in 
NYC).  The  manual  contains 
very  specific  alignment  infor- 
mation, and  one  could,  if  he 
desired,  modify  the  band 
coverage  to  cover  the  lower 
end  of  80  meters  or  the  com- 
plete 10  meter  band,  by 
giving  up  some  coverage  in 
the  20-21  MHz  area,  ■ 


mittee  to  prepare  the  ciob  for  disaster 
service.  The  EC  should  know  ihe 
locations  of  all  emergency  equipment, 
repeaters,  HTs,  generatofs,  and  have 
liaisons  with  all  other  radio  services  In 
the  area,  such  as  CB  clubs,  police,  fire, 
taxi,  truck,  etc,  radio  systefris. 

Clubs  meeting  The  above  minimum 
requirements  and  interested  tn  offill^- 
in^  with  73  Magaiine  shouid  have 
their  club  secretary  send  the  details  in 
a  letter  of  application  to  Morgan 
Godwin,  73  Magazine,  Peterborough 
NH  034^.  Newspaper  cMppingi  bactc- 
ing  up  cfub  services  won't  hurL  Copies 
of  the  club  newsletter  vwill  help,  too. 

There  are  no  requirements  for  73 
SiMlKfiptions  or  insistence  on  the  usft 

Contmued  on  page  125 
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THE  NEW  YAESU  FT-227R 

You'll  be  years  ahead  with  the  FT-227R  •  One  knob  channel 
selection  uses  opticaf  sensing  to  select  800  channels  •  Memory 
circuit  allows  instant  return  to  any  frequency  between  144-148 
MHz*  Large  4'digft  LED  readout  •  Selectable  10  watt/1  watt,  plus 
much,  nntuch  more! 

299.00    Call  Toll  Free  for  yours  today. 


YAESU  FT-101E  transceiver 

•  All  solid-state  •  160  thru  10  meter  coverage  •  Built-in  AC/DC 
power  supplies  •  Bulll-in  RF  speech  processor  •  260  W  PEP  on 
SSB,  180  W  on  CW,  SO  W  on  AM  •  Solid-state  VFO  •  VOX  •  Auto, 
break-in  on  CW  w/side  tone  •  WWV/JJY  reception  •  High-Q; 
permeability  tuned,  RF  stages. 

729.00  is  list  price.  Calf  Toil-Free  for  quote. 


YAESU  FT-221R  2m 
transceiver 

•  144  to  148  MHz  coverage  •  AC/DC 
power  supplies  •  Modes:  SSB,  CW, 
FM,  AM  •  Selectabfe  ±  600  KHz 
repeater  offset  •Noise  blanker  "VOX 
and  break-in  on  CW  •  SSB  output:  12 
W  PEP,   FM/CW:   14W,   AM:   2.5W 

•  PLL 


595.00  list 


price.  Call  for  quote. 


YAESU  FL-21Q0B 
linear  amplifier 

•  1200  watts  PEP  •  Input  on  80-10 
meters  •  Primary  voltage  change:  1 17 
to  234  VAC  •  Duai  meters  for  plate 
current  and  voltage  •  Adjustable 
SWR  meter  •  Drive  requirement:  30  W 
to  100  W  •  Input  impedance:  50  ohm 
unbalanced, 

399.00   list  pnce,  Call  for  quote. 


I. .11.1111   I   I  l\-.lllHH'.".v.J-lj- 


YAESU  YC-500J 
frequency  counter 

•  8-digit  readout  covers  up  to  500 
MHz  •  Dual  range  system  •  Frequen- 
cy range:  Input  1: 10 to 50  MHz,  Input 
2:  50  to  500  MHz  •  Accuracy:  10  PPM 

•  Display:  6-dfgtt  LED  •  Display  time: 
0.1  or  2  seconds. 

249,00   list  price,  Cali  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U,S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Long  s  Elecrtixmics  . 
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ICOM  IC-211  2m  transceiver 

•  144  to  T4a  MHz  coverage  •  Modes:  SSS.  CW.  FM  •  LSI  syn- 
thesizer PLL  •  4-digit  LED  readqut  •  Pulse-type  noise  blanker 

•  VOX   w/adjustable  gain   •  SWR   bridge   •  CW  monitor 

•  Automatic  power  control  •  AC/DC  power  suppMes  •  Antenna 
impedance;  50  ohms  unbalanced  •  TX  output:  10W  PEP. 

749.00  (S  list  price.  Call  Toll -Free  for  quote. 


■COM  IC-215  2m  FM 
transceiver 

•  2  meter  FM  •  3  W  PEP  •  1 5  channels, 
12  by  selector,  3  by  function  switch 

•  Dual  power  level,  3  W  HI  for  long 
distance,  0.5  W  LOW  for  local  •  Dial 
SlJuminatton  for  night  use  •  Power 
pilot  lamp»  Frequency  range:  146 to 
148  MH2. 

229.00  list  price.  Call  for  quote. 


ICOM  IC-24S  2m  transceiver 

•  LSI  synthesizer  PLL  •  4-digit  LED  readout  •  Transmit  &  receive 
frequencies  are  independently  programable  on  any  separation 

•  Receiver  front-end  is  a  balance  of  low  noise,  high-gain  MOS 
FET  8l  5  section  filter  •  TX  output:  10  W  PEP  •  Frequency  step 
size:  5  KHz  for  FM,  100  Hz  (with  adapter)  Q.r  5  KHz  for  SSB. 

499-00   is  list  price.  Call  Toil-Free  for  quote. 


tCOM  iC-22S  FM 
transceiver 

•  Frequency  range:  146  to  148  MHz 

•  Preset  any  16  KHz  channel  in  the 
frequency  synthesizer  by  diode 
matrix  board  •  Output:  10  W  HI,  1  V^ 
LOW  •  Excellent  spurious  attenua- 
tion •  22  channels. 


299.00 


ist  price.  Call  for  quote. 


iCOM  IC-30A  FM 

transceiver 

•  22  channels,  450  MHz  •  Modulation 
F3  ♦  Power  output:  10  W  HI.  1  W  LOW 

•  TX  band  width:  15  KHz  w  5  KHz 
deviation  •  Low  intermodufation 
comes  from  a  low  noise  MOS-FET  RF 
amp.  coupled  with  a  5-section  filter, 

399.00  list  price.  Calf  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Long  s  Elecrtrimics 


BankAmericahq 
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DRAKE 

TR-4CW  transceiver 

TR-4CW   covers    80   thru    10   meters 

•  Modes:  SSB,   AM,   GW  •  300  watts 
PEP  input:  SSB.  260  watts  AM  &  CW 

•  Has   RtT  •  Transcetve  or  separate 
PTO    •  Wide    range    receiving    AGC 

•  Solid-state  VFO  •  CW  sami-break-in 

•  VOX  or  PTT  •  Shifted-carfier  CW 

•  Constant  calibration  mode  to  mode. 

699.00   List  price:  799.00 


DRAKE 

T-4XC  transmitter 

T-4XC  features:  80  thru  10  meter 
coverage    with    crystals    furnislied 

•  Covers  160  meters  witli  accessory 
crystal  (optional)  •  200  watts  PEP  in- 
put on  SSB  and  CW  •  Controlled 
carrier  modulation  for  AM  •  VOX  or 
PTT    on    SSB    or   AM    is    built-in 

•  USB/LSB/AM/CW   on    all    bands 

•  Built-m  CW  sidetone. 

599.00    List  price:  699.00 


The  R-4C  features:  *  80  thru  10  meter 
coverage    with    crystals    furnished 

*  Covers  160  with  accessory  crystal 
(optional)  •  Linear  permeability-tuned 
VFO  ♦  Modes  of  operation: 
SSB/CW/AM/RTTY/SSTB  •  3  AGC 
release   times    ♦  Crystal    lattice  filter 

•  Dial  calibration:  0 to  500  KHz  in  1  KHz 
increments, 

599.00    List  price:  699  00 


DRAKE 

RV-4C  remote  VFO 

RV-4C  features:  •  Highly  stable, 
permeability-tuned  VFO  •  SoMd-state 
construction       •  Cathode       follower 

•  Control      circuitry      •  5"      speaker 

•  Receive,  transmit  or  both  on  a 
different  frequency  from  VFO  setting, 
but  in  the  same  band  which  your 
transceiver  is  tuned. 

150.00   List  price:  170.00 


DRAKE 

MS-4  matching  spealcer 

The  Drake  MS-4  matching  speaker  is 
designed  for  use  with  the  Drake  R-4C, 
R-4B,  R-4A,  and  R-4  receivers.  It  has 
space  mside  to  house  the  Drake  AC-4 
power  supply  or  the  AC-3  power  supp- 
ly. The  8-ohm  speaker  will  always 
come  through  loud  and  clear, 

30.00   Long's  price.  Call  today. 


mA 


DRAKE 

AC-4  power  supply 

The  AC-4  power  supply  works  with  all 
Drake  4 -line  transceivers  and 
transmitters.  Fits  inside  the  MS-4 
speaker  cabinet.  •  Input:  120  or  240 
VAC  •  Output:  660  VDC  at  300  mA 
average,  500  mA  peak,  also:  12.6  VAC 
at  5.5  amps.  Just  what  you  need  to 
complete  your  Drake  station. 

120.00   List  price:  150.00 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

LcMig  s  Elecrtronics  . 
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DENTRON  MLA-2500  Unear  amplifier 

•  Contunuous  duty  pov^rer  supply  •  t60  thru  10  meter  coverage  • 
2000  *  watts  PEP  input  on  SSB  •  1000  watts  DC  input  on  CW, 
RTTV.  SSTV  •  Two  exlemal-anode  ceramic/metal  triodes 
operating  m  grounded  grid  •  Covers  MARS  w/o  modifications  • 
50  ohm  mpul/output  impedance  •  Byilt~m  RF  watt  meter. 

799.50  is  list  phce.  Call  Toll-Fre©  for  quote. 


DENTRON  MT-3000A  antenna  tuner 

•  160  thru  10  meter  coverage  •  Handles  a  full  3KW  PEP  • 
Continuous  tuning  1,8-  30  mc  •  Built-in  dual  watt  meters  •  Built- 
in  50  ohm  dummy  load  for  proper  exciter  adjusimenl  •  Antenna 
selector  switch  enabtes  you  to  by-pass  the  tuner  direct  or  select 
the  dummy  load  or  S  other  antenna  systems. 

349^50  is  list  price.  Call  Toli-Free  for  quote. 


DENTRON  160-10AT 
super  tuner 

Balanced  line,  coax  cable,  random,  or 
long  wire  antennas,  the  160- 1 OAT  wiH 
match  11—160  thru  10  meters  •  Con- 
tunuous tuning,  1,8-30  mc  •  3  inputs 
•  Handles  50O  watts  DC,  1000  watts 
PEP  •  Heavy  duty.  2-core  Balun  (S'.y 
dia,  X  3"  H)  •  Tapped  inductor  #12 
ga  wire. 

129.50  list  price   Call  for  quote* 


DENTRON 

MT-2000A  antenna  tuner 

An  economical,  full  power  tuner, 
designed  tohandtevirtualiyanytypeof 
antenna  Features:  •  Continuous  tun- 
ing 1  8  to  30  MHz  •  Handles  a  full  3KW 
PEP  •  Front  panel  coax  bypass 
switching   •  Buill*in   3-core   balun 

•  Front    panel    grounding    switch 

•  Sleek  styling  to  match  other  Dentron 
units. 

199.50  list  price.  Calt  for  quote. 


DENTRON  Jr.  Monitor 

Calt  it  what  you  will  —  antenna  tuner, 
transmatch,  matchbox,  or  matching 
network,  the  Jr,  Monttor  has  it  all 
wrapped  up  m  one  neat,  little  cabinet. 

•  Continuous  tuning:   18  to  30  MHz 

•  Fofward  reading  relative  output 
power  meter  •  300  watt  power  capabili- 
ty •  Built-in  encapsulated  balun 

79.50  Call  for  yours  today. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


SanhAmerjcarq 
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TEN-TEC  Triton  IV  digital  transceiver 

•  Sof Id-state  •  Instant  bank  change  •  Covers  3.5  to  30  MHz  •  200 
watts  i nput  on  all  bands  •  Receiver sensftivity:  0,3  micro  V  •  8-pole 
crystal  IF  filter  •  Large  LED  readout  •  Offset  receiver  tuning 

•  WWVat  10ai5IV1H2»  Separate  receiving  capability*  FullCW 
break-[n  •  S-meter  and  SWR  bridge. 

869.00   is  list  price.  Call  Toll-Free  for  quote. 


TEN-TEC  Century  21  CW  transceiver 

•  Full  break-m  •  70  watts  input  •  Solid-state  •  Built-in  speaker 

•  Receive  CW  or  SSB*  instant  band  change*  Overload  protec- 
tion   •  Offset    receiver  tuning    •  Sidetone  w/adjustable   level 

•  Regulated  power  supply  •  Full  band  coverage:  80  thru  20 
meters  with  crystals  supplied.  Other  crystals  available. 

289-00  is  list  price.  Call  Toll-Free  for  quote. 


TEN-TEC  KR-50 
electronic  l^eyer 

•  Speed  range:  6-50  wpm  •  Weighting 
ratio  range;  50  to  1 50%  of  classical  dft 
length  •  Output;  reed  relay,  contact 
rating  15  VA,  400  V  max.  *  Sidetone; 
500  Hz  tone  •  Dit&  dah  memories  with 
defeat  switches. 

110.00  list  price.  Call  for  quote. 


TEN-TEC  KR-20A 

•  Keyed  output:  reed  relay;  15  volt- 
amp,  contacts,  400  volts  max  •  Speed 
range;  6  to  50  wpm  •  Time  baser 
keyed  to  start  with  paddle  actuation 

•  Self-compfeting    characters 

•  Side-tone  oscillator  with  ad- 
justable level. 

67.50  Gaff  for  yours  today. 


TEN-TEC  262G 
power  supply 

•  Input  voltage:  117  VAC,  50-60  Hz 

•  Output    voltage    13.0    VDC 

•  Regulation;  Better  than  1%,  NL  to 
FL@117VAC»  Output  current:  0  to 
18  amps  ♦  Sation  speaker  •  VOX 
circuits  •  Over  current  protection. 

129.00  list  price.  Gall  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

LcMigs  Elec:t]ronic:s 

MAIL  ORDERS:  PQ   BOX  11347  BIRfVIINGHAM,  AL  35202  •  STREET  ADDRESS   2808  7TH  AVENUE  SOUTH  BIRMINGHAM,  ALABAMA  35233 
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Amanda  King  VE7AQS 
PO  Box  46516,  Sin.  G 
Vancouver  BC 
Canada  V6R4G6 


How  To  Compete 
With  An  HT 


join  'em  or  leave  'em 


If  a  man  has  a  choice 
between  his  lady  and 
amateur  radio,  chances  are 
amateur  radio  will  win  out! 
Two  years  ago  1  Found 
myself  competing  with  a  cer- 
tain hand-held  two  meter 
portable.  Derrick  look  it  with 
us  on  dateSp  in  the  car,  to 
restaurants,  on  walks,  and 
even    to    the    Liniversily.    He 


chatted  with  his  two  meter 
pals  while  I  silently  hoped  no 
one  would  think  he  was  a 
policeman,  1  winced  when- 
ever [  heard  a  squelch  break, 
I  was  also  introduced  to 
friends  of  his,  dedicated 
hams.  I  spent  many  a  social 
evening  trying  to  show  some 
signs  of  intelligence  while 
Derrick  and  his  ham  friends 


compared    rigs    and    spewed 
forth  radio  jargon. 

Gradually  I  realized  I  was 
missing  out  on  something 
(besides  half  the  conversation 
and  much  of  my  man's 
attention).  There  seemed  to 
be  a  special  bond  between 
ham  radio  enthusiasts  — 
friendship,  wilMngnessto  help 
others,    satisfaction    for    the 


creative  ham  in  designing  and 
building  equipment. 

Then,  as  now,  I  enjoyed 
''designing  and  building'* 
stories,  poems,  and  drawings 
—  why  not  ham  radio?  So  I 
madly  convinced  myself  I 
should  try  for  my  license, 

I  menlioned  it  to  Derrick. 
That  Christmas  1   received  a 

$130.00  Heathkit  build-it- 
yourself  QRP  rig.  At  that 
point  I  realized  he  was  serious 
about  my  decision. 

1  buckled  down  and 
bought  books  which  ex- 
plained all  the  theory  and 
regulations  1  needed  to  know. 
I  built  the  Heathkit  ahd  in 
the  process  learned  one  end 
of  a  soldering  iron  from  the 
Other,  i  learned  what  re- 
sistors, capacitors,  inductors, 
and  integrated  circyiu  Igpk 
like,  what  they  do  if  you  wire 
them  up  correctly,  and  what 
they  do  if  yau  don 't. 

It  wasn't  all  smooth  going, 
however.  It  took  mfe  a  week 
to  understand  amplificatibh. 
(How  can  a  tube  do  that?) 
Resonance  was  another  big 
stumbling  block,  and  when 
the  Morse  code  came  along^  I 
despaired* 

Learning  the  Morse  code  is 
like  learning  to  read  music 
backwards.  You  hear  the  nof^ 
and  put  it  on  paper.  If  you  Ye 
very  good  at  it,  you  can  put 
many  of  these  notes  on  paper 
per  minute.  I  was  not  very 
good  at  it. 

After  the  initial  hopeless- 
ness wore  pff^  i  found  my 
code  speed  Increasing  at  a  fair 
rate  (those  73  code  cassettes 
helped  a  lot).  My  general 
understanding  of  radio  theory 
also  improved,  to  my  sur* 
prise.  Derrick  began  to  make 
threatening  noises  about 
setting  a  date  for  my  test,  so 
to  appease  him  I  made  my 
appointment  for  the  fol- 
lowing month. 

The  day  before  my  test, 
the  weather  was  unchar* 
acteristically  beautiful  and 
warm.  We  turned  down  offers 
to  go  sailing  and  spent  hours 
indoors  reviewing  diagrams 
for  a  receiver,  transmitter, 
and  a  tew  other,  simpler 
things.  I  practised  Mor^fe^  c&de 
for   a   couple  of  hours  and 
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worked  myself  into  a  nervous 
snit.  That  night  I  didn't  sleep 
at  alL 

The  big  day  dawned  rainy 
and  cold,  I  drove  downtown 
to  Commun  feat  ions  Canada. 
The  secretary  told  me  to 
wait.  I  waited,  feeiing  my 
stomach  twist  into  compli- 
cated knots.  Finally  someone 
beckoned  me  into  a  room  and 
gave  me  the  multiple  choice 
theory  paper. 

The  questions  were  not 
difficult,  but  in  my  state  of 
mind      I      wasn't     able     to 


appreciate  it,  I  weltered 
through,  however,  and  some- 
how managed  to  pass  the 
diagrams  and  the  Morse  code 
sending  tests. 

But  like  many  other  hope- 
fuls before  me,  I  failed  my  10 
words  per  minute  Morse  code 
receiving  test  miserably,  I 
walked  out  of  there  feeling 
distinctly  relieved.  The  worst 
was  over,  and  I  was  deter- 
mined to  pass  the  second 
time. 

A  week  later  I  did  just 
that. 


Ah  ,  .  ,  that  delicious 
feeling  of  hard  won  success,  1 
floated  away  with  the  ink  stil[ 
wet  on  my  licensej  found  a 
phone  booth  and  called 
Derrick  at  work. 

"Mm  VE7AQS!"  I  babbled 
to  whoever  answered  the 
phone. 

A  few  weeks  later  I  bought 
a  two  meter  portable  and 
proudly  chatted  with  my  two 
meter  pals.  1  made  a  few 
contacts  with  my  Heathkit 
and  even  designed  and  built  a 
power   supply   for   it,   which 


didn't   work,   but  I  had  fun 
doing  it 

At  around  that  time, 
CO  i  nciden tally,  Derrick 
became  my  fiance,  and  we 
were  married  two  months 
)ater  by  another  ham, 
WB0NST,  who  just  happened 
to  be  a  minister. 

It*s  worth  being  a  ham  — 
not  only  for  the  friends  you 
make,  the  excitement  of  new 
contacts,  the  fun  of  tinkering 
—  but  for  the  bond  you  share 
with  other  hams.  In  my  case: 
it's  a  very  special  bond!  ■ 
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O.  Watson  Gre8ne*44  MinislerJal  Branch 
Bedford* New  Hampshire  03102 

Tet1€03-472'3C33  G9 


Dummy  Load/Wattmeter 


B&W  Model  333  for  medium 
and  low  power 

A  Professional  Instrument  for  bench  or 
fiefd.  Ideal  for  testing  transmitters,  DC 
to  300  MHz 

n  2-Way  Mobile,  CB 

G  Marine  VHF  &  SSB 

□  Amateur 

up  to  250  watts  output,  in  4  ranges: 
0^5,  0-50.  0-1  25.  0-250.  Low  VSWR, 

See  ypur  B&W  dealer.  Made  In  the 

y.S.A.  by 

B23 


BW 


Barker  &  Williamson 


CONNECTOR  ASSORTMENT 

$25.00  $23.50  ^^^^ 

Postpsid  \a^$  of  fhfee 

Includes;  &'PL2S?.  5^S0239,  5-1;GI75    &^UGJ7ii 
2  -  PLZ58,    J  ^  DM,    I  .  M35a,   2  -  MB9.    I  -  UG255, 
f  -  UG273,    1  -  PL259PO,     I  -  I02E-20.    (  -  Ughtning 
Arrestor. 
Msstet  Charge  &  Viss  accepted  /Send  for  Free  C^tafog 


CDAKIT 


P*0.  Box  lOI-A  Dumont,  N.  J,  07628 

Circle  CZI   on    R&ader  Service  Card 


# 


'^  BC-206 

Frequency  Counter 

FM  -  AM      SSB  &  CW 

Operates  witli  all  transceivers 


Frequency  range  2,000  kHz  to  199.999  MHz 
Display  6  digit  V^'  LED  display 

•  Input  sensitivity  100  MV  @  50  Ohms 

•  Gate  time  80  Ms 

•  Stability  .001% 

•  Source  Current  500  mA 

•  Max  power  200  Watts 

•  Sise  1-5/6^'H  X  3'1/8"W  x  4-3/8"D 

•  Fully  assembled,  not  a  kit. 

»  $149.50  shipped  PR  CA  res.  add  6% 

^-^^-«    DEALERS  WELCOME 

NCG    COMPANIES 

1275  N.  Grove  St. 
Anaheim  CA  92806  N10 


FOR  THE  HAM 

A  BELT  BUCKLE 

hm  Ths  COLDHADO  GILYER  CO 


AFPROX*     SIZE    2i     v     a-'-     INCHF5 

CAST  IN  SOLfD  BRONZE 

ENCmAVED  WITH  CARE 

This  buckle   can  be  yours   for  only 
$12.50,    plus  $1.00  for  postage. 

COLORADO   SILVER  CO,,    DEPT.    H 
P.O.BOX    1755,    ASPEN,    00.    81611 


CQLO.      RES,      AOD     3% 


mn.Kter  LJWlitJf? 


CG3 


NEW 

for  '78 

The  FM  BevtBtian  Mttef  Anyone 
Can  Afford 

$189 

less    batteries 
and     crystals 

ECM-5B  MK-II  fm  modulation  meter 

■  Now  used  by  the  U.S.  Government  in 
over  50  locations 

■  All  new  unbreakable  A.B,S.  cabinet 

■  0-6  kHz  peak  reading  linear  scale 

■  Operates  25  MHz  to  500  MHz 

■  Crystal  controlled  for  easy  operation 

■  Audio/Scope  output  with  earphone 

■  Options:  MiCAD  power  PAK  $34.95 

Charger  S3 9. 9 5 


Write  or  caff  for  compfete  iitformattoo.  Send 
check  or  money  order  for  $189.  Shipping 
prepaid  in  U.S.  fndfana  res /dents  add  4%  sales 
tax,  Crystais  $7.95  each. 

ECM  Corporation 
1412  N.  Weinbach  Ave. 
Evansville    IN   47711 
812  476-2121  El 


ECM 


10  Canal  Street  •  Bristol.  PA  19007 
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David  J.  Brown  W9CGI 
RR  5  Box  39 
NobiesviUe  W  46060 


J  •/   m  •  ij  •  Km  • 


sea/eof 
after  something  escaped? 


No,  this  is  not  an  article 
about  horses,  the  barn 
they  live  in,  or  the  door  you 
didn*t  dose.  It's  an  article 
about  a  courtesy,  I  guess, 
started  by  someone,  some- 
time (historian  I'm  not!), and 
designed  to  relieve  a  burden 
~  financial  and  otherwise.  I 
refer  to  the  S.A.S.E,,  SASE, 
sase,  etc.,  that  goes  by  all  of 
these  titles  —  depending  on 
where  you  see  it  —  and  is  the 
SELF  ADDRESSED 
STAMPED  ENVELOPE! 

Now  that  I  have  your 
attention  -  and  have  prob- 
ably got  the  back  hair  up  on 
many  guys  who  are  thinking, 
*'Who  is  dumb  enough  not  to 
know  that?"  —  let  me  point 
out  that  I  am  writing  this 
right  after  answering  my  last 
8  queries  regarding  my  past 
articles,  tf  you  think  I  am 
angered,  I  am.  But  for  you 
fellows  who  are  asking  me  for 
help,  I  am  only  too  happy  to 
provide  same  —  if  I  can  and  if 
you  will  !et  me! 

You  can't  build  anything 
from  this  article,  but  if  you 
follow  it  you  can  make  your 
life  and  building  other 
projects  a  whole  lot  easier  — 
if  you  only  write  one  author 
for  help.  If  I  may,  lei  me  give 
you  the  what,  why,  and 
exceptions  in  that  order. 
Trivial  as  some  of  these  things 
may  seem,  they  are  large  and 
often  insurmountable  prob- 
lems for  authors  who  offer 


their  wares  for  publication 
and  then  try  to  help  readers 
really  build  or  learn  from 
their  writing.  Pure  ego  makes 
any  author  in  print  interested 
in  someone  who  reads  his 
offering^.  A  great  many  are 
further  willing  to  help  clarify 
their  work.  But  this  article 
isn't  meant  to  do  more  than 
touch  on  the  other  fine 
points  of  getting  a  reply  from 
us  grouchy  old  authors.  Such 
things  as  illegible  or  confusing 
questions,  etc,  are  a  whole 
dillcrent  bag  —  believe  me! 

Now  if  I  sound  like  a 
grump,  follow  on.  If  you  did 
not  have  a  question  as  to  the 
author's  intent,  method,  idea 
(parenthood?),  etc.,  you 
would  not  have  written  — 
right?  By  the  same  token, 
sometimes  your  questions  arc 
as  confusing  to  me  as  my 
work  was  to  you.  If  my 
answer  is  not  complete  or 
even  on  the  right  track,  write 
apin,  I  don't  bite! 

By  all  means  type  your 
letter  to  me  if  you  can!  I  can 
read  longhand  (some  of  it), 
but  it  just  plain  takes  longer. 
A  hint  to  the  wise.  If  it  is 
typewritten,  double  spaced, 
and  the  SASE  is  erKlosed,  it 
g^ts  top  priority  —  same-day- 
a^-l-receive-it  priority!  If, 
furlheff  it  is  from  anywhere 
out  of  the  LI.S,^  it  gets  doubly 
special  care  and  attention.  I 
can  only  say  that  if  you  have 
ever  tried  to  be  a  ham  outside 


our  borders,  even  as  a  Gl^  you 
understand,  Tm  not  slamming 
any  foreign  ham  or  his 
nation,  but  just  sympathizing 
with  some  of  the  hardships 
they  endure  (compared  to 
ours). 

But,  as  I  said,  the  person 
has  gotten  his  letter  to  me, 
stated  his  problem  clearly  and 
as  concisely  as  possible, 
added  a  sketch  or  two  where 
needed,  and  has  perfectly 
managed  to  tell  me  )ust  what 
he  needs  or  wants  from  me. 
What  do  I  look  far  the 
minute  I  open  and  sort  my 
mail?  Yep,  the  SASE.  Now 
just  why  the  heck  is  it  so 
important?  Since  Uncle's 
Pony  Express  has  settled  on 
the  unlucky,  expensive,  and, 
all  thinp  (service)  considered, 
idiotic  figure  of  13^  for  the 
mcagerest  of  small  amounts 
sent  through  the  postal  ma- 
chine, it  behooves  me  to  ask 
for  help  in  my  articles  in  the 
form  of  a  requested  SASE! 
This  is  the  pure  monetary 
point. 

So  now,  say,  you  just  send 
two,  or  even  three  stamps? 
Wrong!  For  your  sake  more 
than  mine.  I  wUi  dig  up  an 
envelope,  stamp  it  with  one 
of  your  stamps,  address  it  for 
you  if  I  can  read  your  ad- 
dress, and  get  you  a  reply  -  I 
ignore  nobody  —  but  Tit  do  it 
in  my  time,  and  after  the 
others  are  taken  care  of.  This 
may  sound  like  a  bitchy  atti- 


tude, but  I  please  10  guys 
who  follow  the  rules  for 
every  one  I  tick  off  who 
doesn't  and  has  brought  on 
his  own  problems. 

just  what  are  the  "rules"? 
They  vary  a  tittle  from  author 
to  author  Vm  sure,  but  if  you 
go  by  the  following,  you 
won't  go  wrong*  Bear  in  mind 
that  it  is  for  you  that  I  am 
doing  this!  1  want  to  help, 
and  so  do  others. 

(1)  Use  business  size  en- 
velopes to  me  and  for  the 
SASE,  This  makes  getting  the 
SASE  into  the  letter  to  me 
easier  for  you,  and  easier  for 
me  to  gel  more  back  to  you 

—  all  for  the  same  13^  fee.  If 
you  fold  the  SASE  in  three 
from  side  to  side,  it  fits  nicely 
and  won't  jam  the  postal 
gear  works, 

(2)  Make  the  SASE  just  thaL 
Put  your  return  address  on 
the  SASE  in  the  destination 
portion  —  lower  rl^t  center 

-  and  print,  for  your  own 
sake-  Don't  forget  your  zip 
code.  Put  the  return  address 
in  the  upper  left  corner,  too. 
If  you  found  my  address  for 
the  other  letter  and  envelope, 
you  can  easily  repeat  it  up 
there.  And  don't  forget  and 
put  yours  up  there  —  the 
postal  persons  tell  me  that 
really  confuses  things  if  one 
becomes  partially  obliterated. 
Evidently  they  never  heard  of 
anyone  sending  themselves 
mail,  so  use  mine.  Sound 
nitptcky?  NOT  really  —every 
little  bit  helps. 

(3)  Then  there  is  the  self-sea! 
envelope-  Send  envelopes  of 
this  nature  at  your  own  risk 
as  SASEs,  Their  chief  prob- 
lem is  that  they  self*seal  -  on 
the  way  to  me  -  and  boy,  do 
they  like  to  stay  that  way! 

(4)  Stick  the  stamp  on  the 
SASE  for  me,  too.  Vm  not 
trying  to  make  you  write  the 
answer,  too;  it*s  just  that  you 
would  be  surprised  what 
those  little  devils  can  and 
absolutely  will  permanentiy 
stick  to  besides  the  desired 
SASE. 

(5)  As  mentioned  earlier,  do 

include  all  of  the  above  — 
especially  the  envelope*  For 

any  author,  any  time  you  can 
save     him     generally    comes 
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right  back  to  you  in  ^ 
speedier  reply*  1  resort  lo  a 
form  letter  reply  only  when  I 
have  to,  and  then  only  with 
added  notes  to  the  individuaL 
I  use  the  write-in-the-margins 
or  goodness- knows-what  for 
letter  reply  material  (steno 
pads,  etcj  to  get  to  one 
objective  -  a  complete  and 
speedy  reply.  Next  year*  my 
answer  won*t  help  too  many 
people! 

(6)  Now  about  some  special 
cases,  I  mentioned  the  out- 
of- U.S.     ham     before.     The 


obvious  language  barrier  is 
ever  present,  so  be  sure  that 
you  put  your  return  address 
on  the  SASE  in  the  dcstina- 
tion  spot.  I  don't  know 
Swedish  for  street  from  town- 
ship, so  if  you  address  il  you 
know  it  is  right  and  will  be 
recognized  by  your  local 
postal  authority.  Remember, 
they  have  to  deliver  it  to  you 
in  the  end.  As  for  stamps,  the 
general  rule  has  been  IRCs, 
but  t  find  thorn  to  be  a  pain. 
If  you  buy  the  IRCs  there,  I 
have  to  cash  them  in  here  at  a 


post  office.  A  pain,  but  your 
intent  is  appreciated  and 
don't  panic  if  you  usually  do 
send  them.  Not  all  of  us  U:S, 
types  feet  like  mc.  1  happen 
to  collect  stamps,  too,  as 
most  or  at  least  a  lot  of  hams 
1  have  talked  to  do.  Even  if  I 
do  not  collect  your  country,  1 
find  all  of  them  interesting 
and  can  trade  them  or  keep 
them.  Others  may  feel  the 
same.  Even  no  attempt  at  the 
postage  part  is  fine.  A  couple 
of  guys  sent  coins  (I  hope  for 
not   more  than  the  postage) 


and  I  found  them  most  inter- 
estingp  (Matter  of  note:  Be 
sure  it  is  leg^l  to  send  coins 
out  of  your  country.) 

i  think  I  have  covered 
about  all  the  bases,  or  at  least 
the  really  important  ones. 
Please  try  to  help  us  help 
you.  That*s  really  all  this 
boils  down  to  —  a  plea  for 


At  the  risk  of  sounding 
redundant,  if  there  is  any- 
thing you  don't  follow  about 
this,  an  SASE  to  me  wi 
bring  you  a  speedy  reply.  ■ 


Special  oj  tde  LyUoftfli 

Integrated 
Circuits 

9601  Ret  rig.  Monostable 
Multivibrator... $  -30 

Mostek  MK4008P  1024  X  1 

Bit  Dynamic  RAM  BOONS,., $  -50 

47,6  MFD  4500 vDC  CAPACITOR 

Ideal  for  linear  power 
supplies.  De  rale  to 
approx,  2750 vDC  for 
continuous  duty, 
Mfd:  Cornell-Dubilier 
Ship.  Wt,  28  lbs. 
Dim:  12H"H  x  8'^W 
X  4"D. 
$30.00  ea.  2/$55,00 

NATIONAL  LMT  500A 
TRANSMITTING  CAP- 

55  to  500  MMF  Variable. 
Gap  .219".  Dim:  IS^V'L  x  7"H 
X  4-13/16"  W;  Ship,  Wt.  14  lbs. 
$8.95 

TRANSFORMER  - 1 1 7v  AC 

primary- 12. 6  o.U- 
3  Amps.  $3.00 

All  Merchandise 
New  and  100% 
Guaranteed.  Please 
include  shipping  charges  with 
your  order* 

CHICAGOLAND-We  invite  you 
to  visit  our  retail  store,  open  daily 
at  10:00  a,m. 

Write  us  for  Free  Flyer.  ^^^ 


R.W.  ELECTRONICS.  INC. 

3203  North  Western  Avenue 

Chicago.  Illinois  60618 

312-248-2480 


KAUFMAN  BALUN 


water  tight 


BALUN 


1* 


I'l   Impedance   match 

For  dipoic^^.  beama,  inverted  "V", 
and  Qunda 

*  Center  insuUtor  with   BALUN   $13.50 

*  Center      insulator      without      BALUN 
S8.50 

*  Dra^un  Kly  antenna  construction  sheet 
and  drawing  £2.00 

postpaid  USA 

Patent  No. 
D219106 


3KwPEP 
4  Ounces 
Q1  Ferrite 


KAUFMAN  IWDUSTRIES 
603-424-2358 
3  SHORT  ST 

REEDS  FERRY  NH  03054 


K6 


Primted  t  CiRCUiTt  Boards* 


You  supply  the  artwork 
(magazine  or  other)  and  we 
make  the  board.  We  offer  fo^ 
service  (typically  one  day)  and 
Ilow  prices  without  sacrificing 
quality. 

Min.  charge  per  stn- 

£le-sided  bo^rd  ,*--.-  *20.00 


For  eacti  sq.  inch  in 
excess  of  34  add  .... 


,  ,  ,    .07 


I 


Min.  chari&e  per 

double-sided  board  ,  *  '  ^  23.00 

For  each  Ui*  inch  in 

excess  of  24  add    .-.•...    .13 

Gold  tabs  »•«...-...  i    4,00 

DriQine  per  hole  *.,.»...    ,01 

TeTcas   residents  add    5%   sates 

tax 

Send  For  Free  Brochiite 


l. 


ii\ 


i 


4 ^REC J S ION    *  I "  ROTOT V PfiS 

410-lL  Roca 
(512>  526-4758      ^^25       Refugio  TX78377 


THE 
CRITIC'S 
CHOICE 


'H 


DM-170 


Active  Filter 
Demodulator 


Sf 


4b  9*9  lfl*fii  WIVE  i^stif^a  ■! 


F5 


Fimn  coip. 

P.O.  iox  976 

Top«k<],  Kofftaf  66001 

(913)   314-0198 


masl€f  c/iarge 


AMATEUR 
TELEVISION 

ON 
439.85  IV1H£ 


INTERESTED? ACTIVITY  IS 

tNCRf  ASING  EVERYWHERE 
YOU  CAN  GET  ACTIVE  IN  YOUR 
AREA  WITH  OUR  PRODUCTS- 

AM1B  FSTV  CONVERTER 
complete  .*.»»  $150.<»^ 

AX10B  FSTV  TRANSMITTER^ 

camplete  .-„-^ .-  $3»5**>o 

CALL  812 -336- 4775, OR  WRITE  US. 
FOR  COMPLETE  DETAILS 

APTRaiM 


PO  BOX  323 

BLOOMINGTON,  INDIAN  A,  47401 
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V.  S.  Rsjagopalan  VU2JS 
51,  12/1  Cross  Kodd 
VaiyaUkaval 
Bangalore  560005 
India 


A  Ham's  Life  Cycle 


what  you're  in  for 


I  have  Field  a  ticfeet  for  the 
past  five  years,  and  dur- 
ing these  five  years,  the  prac- 
tice of  this  hobby  has  seen 
many  ups  and,  downs*  Its 
practice  is  governed  by  so 
many  factors  that  I  think  that 
it  will  be  useful  to  suoimarize 
them.  I  aril  ternpted  to  call 
them  "laws/"  because  they 
seem  to  be  applicable  to  a 
large  number  of  hams.  These 
*'laws"  pertain  to  the  practi- 
tioner rather  than  the  hobby 
itself, 

1  .  Every  ham  passes 
through  the  novice  phase. 
Note  that  this  has  nothing  to 
do  with  the  Novice  class  of 
hams  in  the  ^'W"  land.  This 
law  is  applicable  to  every  ham 
who  gets  his  ticket  for  the 
first  time,  be  it  a  Novice 
ticket  or  Advanced  class! 
Under  this  condition,  the 
keen  new  amateur  is  pre- 
occupied with  his  amateur 
radio  activity.  For  most  of 
the  time  he  is  thinking  of 
how  to  acquire  a  good  re- 
ceiver or  transmitter  or  to  put 
up  an  antenna.  His  thirst  for 


knowledge  of  circuits  seems 
to  be  boundless,  especially  if 
he  happens  to  belong  to  some 
profession  not  connected 
with  electronics.  Many  times 
he  does  not  know  the  merits 
of  his  equipment.  He  does 
not  know  when  and  where  to 
expect  DX  and  how  to  work 
it  when  he  finds  it.  He  simply 
monitors  the  band  at  times 
when  no  DX  can  be  expected 
due  to  propagation  condi- 
tions. Naturally  he  does  not 
hear  many  stations  and  thinks 
that  his  receiver  is  poor! 

His  purse  permitting^  he 
goes  on  buying  and  stocking 
junk  in  the  belief  that  it  will 
be  useful  one  day  or  other. 
But  this  belief  is  justified  in 
VU2  land,  where  it  is  very 
difficult  to  get  some  essential 
components  U'hen  you  badly 
need  them.  Many  times  he  is 
not  sure  of  how  much  to  pay 
for  the  junk.  Thus  at  times  he 
falis  prey  to  some  unscrupu- 
lous people  who  take  undue 
advantage  of  the  inexperi- 
enced keeness  of  the  novice. 
When  he  comes  across  junk, 


he  does  not  know  what  to 
pick  up  and  what  to  leave 
out.  He  is  very  keen  on  col- 
lecting QSL  cards  and  dis- 
plays them  proudly  and 
prominently  in  his  shack.  He 
also  lets  his  friends  and 
neighbors  know  about  his 
hobby  and  sometimes  ar- 
ranges  demonstrations.  Some- 
tm^S  such  a  demonstratign  is 
necessary  to  win  over  a 
neighbor  to  get  the  necessary 
permission  to  tie  one  end  of 
your  dipole  on  his  wall.  He 
promptly  becomes  a  member 
of  the  local  amateur  radio 
club  and  regularly  attends  its 
meetings. 

2.  The  ability  to  work  DX 
depends  upon  your  capacity 
to  be  awake  during  most  of 
the  night.  This  *"law"  has 
special  application  to  VU2 
land  and  certain  types  of 
people.  In  VU2  land,  DX  can 
be  had  mostly  during  the 
night  and  early  morning.  The 
early  morning  period  is  brief, 
and  sometimes  signals  vanish 
all  of  a  sudden  (especially  the 
7  MHz  band).  The  availability 


of  DX  mostly  during  night- 
time only  may  be  due  to  the 
propagation  conditions  and 
also  time  differences  between 
the  various  parts  of  the  globe. 
It  is  extremely  difficult  to  get 
a  *'W*'  station  in  VU2  land 
during  daytime,  except  per- 
haps when  you  have  an  ex- 
tremely good  receiver  and 
antenna  and  sufficient  power 
is  radiated  by  the  transmit- 
ting station  . 

Regarding  people  -  there 
are  early  morning  types  like 
me.  They  get  up  early  and  get 
into  top  gear  mentally  and 
physically  during  the  early 
morning  period  and  reach 
their  peak  around  nppni 
Afterwards,  efficiency  goes 
down.  By  about  9  pm,  they 
are  tired  mentally  and  physi- 
cally and  ready  to  go  to  bed. 
Thus  DXing  suffers.  Frustra- 
tion builds  up  when  your 
fellow  ham  says  that  he 
works  lots  of  DX  during 
nighttime, 

3.  The  ability  to  enjoy  the 
hobby  is  directly  propor- 
tional to  the  spare  time  avail- 
able. Corollary:  The  ability  to 
continue  the  hobby  after 
getting  XYL  controlled 
depends  upon  the  will  and 
pleasure  of  the  XYL.  It  is  the 
belief  of  some  hams  that  you 
are  not  likely  to  be  as  active 
as  before  getting  rockbound. 
Fortunalelyp  it  is  not  the  case 
with  me!  At  least  so  far!! 

4.  The  ability  to  enjoy  this 
hobby  is  directly  linked  to 
the  state  of  your  health  and 
energy.  To  be  a  constructor 
or  DXer  needs  plenty  of 
patience,  and  patience  will  be 
in  short  supply  when  you  are 
not  well.  This  is  especially 
true  in  construction  work. 
Simple  ideas  will  not  come  to 
you  when  you  are  tired.  But 
the  same  will  strike  you  when 
you  start  afresh  the  next  day. 
Problems  which  were  difficult 
the  day  before  will  be  solved 
quickly  and  easily.  As  per  my 
own  experience^  it  is  better  to 
postpone  construction  work 
when  you  are  tired  or  sick. 
Otherwise  ruined  components 
or  equipment  or  injury  to 
yourself  will  be  the  result. 

5.  The  ability  to  continue 
as   a  constructor   is  directly 
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proportional  to  your  ability 
to  spend.  As  you  know,  home 
brewing  and  innovation  are 
one  of  the  main  aspects  of 
this  hobby.  Many  people 
home  brew  amateur  equip- 
ment mostly  for  the  satisfac- 
tion it  yields  and  to  some 
extent  for  the  economics  of 
it^  provided  junk  is  available. 
For  the  constructor,  the  arti- 
cles in  the  various  ham  maga- 
zines appear  to  be  simple  and 
useful,  and  he  wants  to  try 
them.  But,  as  you  know^  the 
limitation     lies     with     your 


purse.  In  VU2  land,  there  is  an 
additional  difficulty  of  avail- 
ability of  components-  Just 
for  want  of  an  FET  or  even 
something  as  simple  as  a 
variable  capacitor,  simple  but 
otherwise  very  useful  projects 
cannot  be  taken  up.  Many 
times  I  do  not  dare  to  look 
into  construction  articles  for 
this  reason. 

6.  The  '^Contented*' 
Phase:  Many  hams  will  pass 
through  the  contented  phase 
sooner  or  later.  At  this  stage, 
the  ham  has  good  operating 


and  constructional  experi- 
ence. He  is  fully  aware  of 
what  is  possible  under  the 
circumstances  he  is  placed  in. 
The  limilaiion  of  his  purse  is 
a  main  factor.  Also  he  is  by 
now  crystal  controlled  with 
harmonics.  Through  a  few 
years  of  struggle,  he  has 
acquired  a  good  station  and 
enough  junk.  By  experience, 
he  has  found  that  the  least 
expensive  way  of  practicing 
the  hobby  is  to  operate  the 
rig.  Probably  he  may  switch 
over  from  construction  to  rag 


chewing!  He  is  no  longer  mad 
after  construction  articles.  He 
is  very  careful  while  choosing 
any  proiect.  He  will  check  if 
the  project  will  clear  any  of 
his  immediate  operating  dif- 
ficulties. Many  limes  he  re- 
sorts to  other  less  costly 
aspects  of  the  hnbby^  like 
writing  articles,  organizing 
local  amateur  radio  clubs, 
helping  the  publication  of  a 
newsletter  for  his  club,  train- 
ing new  entrants,  etc.  At  this 
stage  he  may  mostly  operate 
the  club  equipment.  » 
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AUTO  THEFT 

FROM  YOUR  CAR  O  r  VAN 
WITH  THE  AMAZING 
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Complatflly  Automalfc 
Auiomoblla  Burfjlir  Alarm 
100%  Splld  Stall 
Perttcl  tot  Do'H-Vpura#H 
Instddallon 


ONLY 
S  19.9  5 


A N  NO  U  N  C  I 

NEW:    AUTOCALL  DECODER 


« 


4-Drgit  Touchtone     Decoder  for  paging 
and  controL 

CMOS  Redesign  Based  on  Autocall  76 
(June  76  73  Mag) 


Features: 


Price: 


-  Hl-Z  Input,  will  connect  to 
any  available  audio 

-  Self-adjusting  Input 
Amplifier 

*  Will  not  false 

-  Absolutely  relrable 

-  Low  power  consumption 

-  Thousands     of     possible 
codes 

-  Fteid  Pfogrammable 
-Operate  from  single   12V 

Power  Sup^fy 

Kit  $39,95       Wired  $75-00 


JBW 


J9 


NG 

NEW: 


AUDIO  LIMITING 
AMPLIFIER 


For  use  in  applications  such  as  repeater 
decoders  where  a  constant  audio  level  is 
desirable. 


Features: 


Price: 


-  Will  take  any  input  from 
100  MV  to  greater  than 
6VPP 

*  Maintains  constant  level 
output  over  Range  *  2 OB 

*  Low  distortion  over  rar>ge 

-  Range  100  Hz  -  25  KHz 
-Operates  from  single  12V 

Power  Supply 

Kit  $14  95      Wired  S25  00 


Calif,  residents  add  6%  safes  tax 


BY  POPULAR  DEMAND 

NEW:     PROGRAMMABLE 
CW,  ID  R 

For  use  m  repeaters,  froks*  or  any  place 
where  a  GW  ID  is  required. 


Features: 


Price: 


-  Simple  ''key-in*' 
programming 

-  Extremely  low  power 
consumptron 

■  Self-completing  after 
tngger 

-  Low  Z  audio  tone  output 

-  Output  for  keying  external 
CW  device 

'  'mic*  key  output  tor 
keeping  iransmitter  on 
while  ID  in  progress 

Krt  $29.95      Wired  $39  95 


ELiciHONics.  INC.    18618  2    PARTHENIA    ST.    NORTHRIDGE    CA.    91324    PHONE    (213)993-5159 
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StevG  Kramaxi,  M.D.  WA2UMy 
629  Corielyou  Road 
Brooklyn    NY   11218 


M-^GMETS  (TOP  ViEV^l) 


The  $5 
Magnetic  Mount 


cheap  and  sticky 


All  I  wanted  was  a  t;heap 
magnet  mount  to  sup- 
port   a    !4-wave    two    meter 


whip  on  my  car,  is  that  too 
much  iQ  ask  for?  Apparently 
so.    All    over    New    York    I 


trekked  —  to  Lafayette, 
Radio  Shack,  and  Gem,  and 
everywhere  I  saw  the  same 
thing  —  mag  mounts  below, 


1 

^-*-^^ 

.  — 1 

1 

^-^=m 

. .  — _ 

■  ^ 

^ 

1^ =J 

WiHiS  epoXlED  ON  MAGWETS 

Fig,  h 

short  CB  antennas  above,  and 
(hopefully,  for  the  CBers 
using  them)  a  loading  coil 
within.  Don't  you  have  just 
the  mount?  Nope,  sorry.  So 
was  I.  Eventually  j  ran  into  a 
friend  who  had  this  very  nice 
5/8- wavelength  whip  on  a 
mag  mount  that  worked  well 
and  looked  good  but  would 
cost  about  $30.00.  That's  not 
cheaf)!  At  that  point,  I  de- 
cided that  it  must  be  possible 
to  roll  your  own,  and  so  I 
did.  The  results,  using  all  hew 
parts,  should  cost  less  than 
$5.00;  using  my  iunk  box,  it 
cost  one  dollar.  The  appear- 
ance is  almost  com  mere laL 

The  magnets  I  used  arc  1 
inch  by  5/8  inch  by  1/8  inch 
^nd  cost  10  for  a  dollar  at 
Radio  Shackj  but  any  similar 
square  or  rectanguUr  magnets 
would  work,  I  used  8  magnets 
stuck  together  in  4  piles  of  2 
(Fig.    1 ).    The    body   of  the 


f  SOLDER  BEAD 


F^IIAMO  WIRE 


b 


INNER  CUP 
/ 


EPOKV    (SLOW  DRYI 


PAINT 
CAP 


—  WIRES 


MAGNETS    iSIDE   VICWl 


Fig.  2. 


mount  is  the  cover  from  a  can 
of  Krylon  spray  paint  (in  the 
color  of  your  choice).  An- 
other brand  of  cover  wfll 
work,  provided  that  is  has  the 
inner  cup,  as  in  Fig,  2,  Al- 
most any  good  socket  can  be 
used,  but  I  chose  a  phone 
socket,  since  it  holds  the  plug 
firmly,  is  simple  to  mount, 
and  is  all  I  had  in  the  junk 
box.  Avoid  RCA  phono 
sockets;  the  antenna  may  fall 
out.  If  you  use  an  SO*239, 
solder  up  the  coax  before 
selling  it  in  epoxy.  Mount  the 


socket  as  per  the  diagram, 
and  fill  the  inner  cup  with 
epoxy  to  the  level  necessary 
to  hold  ihe  socket  firmly 
without  covering  the  elec- 
trical and  mechanical  parts, 
Nexti  put  the  magnets  to- 
gether as  shown,  and  paint 
them  with  epoxy.  Before  let- 
ting it  dry,  unravef  some 
cable  shielding  and  lay  the 
wires  across  the  top  of  the 
magnets  evenly.  Place  a  piece 
of  waxed  paper  over  the  wire, 
and  hold  it  in  place  with  a 
weight   until   it's   dry.   Twist 


the  excess  wire  together,  and 

solder  ii  to  the  shield  connec- 
tion of  the  plug.  Then  put  a 
small  hole  in  the  side  of  the 
body  of  the  mount,  pass  the 
coax  through  it  and  once 
around  the  small  inner  cup, 
and  solder  it  to  the  socket 

Fill  the  larger  cup  of  the 
cover  about  Ya  full  with 
epoxy.  Place  the  magnets 
down  on  a  piece  of  waxed 
paper,  quickly  turn  over  the 
cup,  and  place  it  over  the 
magnets  so  that  the  edges  of 
the  cup  are  tight  against  the 


paper.  The  glue  will  flow 
down  and  cover  the  magnets^ 
sealing  ihem  in  place.  Put  a 
weight  on  lop  of  the  unit 
while  the  epoxy  sets  to  mini* 
mize  leakage.  Nineteen  inches 
of  piano  wire  or  ciothes- 
hdnger  wire  soldered  to  the 
plug  completes  the  antenna- 
On-Ehe-air  tests  have  been 
excellent,  and  the  magnet 
mount  stays  put  under  all 
road  and  wind  conditions* 
And,  even  better,  when  you 
get  out  of  the  car,  it's  very 
easy  to  hide  the  antenna.  ■ 


ou   r:oo:',3    dun'  t   eve:'    C/rojfr 
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notice  the  fact  that  Cambria  County 
turned  in  a  decent  score  in  the  1976 
SET,  I  was  the  motivating  force  be- 
hind thit  SET  psrticipatiod,  and  I  will 
let  I  you  thm  SET  participation  has 
ffttie  or  nothing  to  do  with  proper 
Qpevating  in  a  major  disaster  such  ^ 
the  Johnstown  flood. 

Is  there  anything  in  the  SET  that 
prepares  you  for  complete  devastatior* 
of  your  community?  How  atHHit  the 
fact  that  almo^  all  of  your  best 
operators  are  unavailable  for  ham 
operatiofis  because  they  are  either 
mom  valuable  at  work  or  they  were 
themselves  victims  of  the  disaster? 
Sttck  that  in  voLir  SET'  Does  the  SET 
prepare  you  for  an  influx  of  hundreds 
of  hams  from  outside,  with  no  clearly 
quaJtfied  individuat  to  take  charge  of 
the  effort  of  coordinating  them?  Not 
in  a  ptg's  eye. 

And  yet  you  still  clir^g  to  the  idea 
that  SET  participation  will  cure  the 
jMs  mentioned  m  old  sanctimonious' 
letter. 

1  talked  to  George  Hart  on  the 
telephone  about  five  days  after  the 
llood.  and  he  indicated  that  QST 
would  be  very  interested  in  an  article 
about  soiufions  to  the  problems  we 
erM^ountered  in  Johnstown.  As  soon  as 
I  could  get  a  chancy,  I  wrote  thai 
article  arKl  submitted  it  to  QST.  You 
th€fii  sat  on  it  for  four  months  and 
returned  it  with  a  rejection  fetter. 

My  article  may  not  have  been 
much,  but  it  sore  was  better  than  the 
garbage  in  the  December  QST.  At 
least  it  presented  real,  concrete  solu- 
tions —  derived  from  experience  —  to 
the  problems  that  we  had.  No  one  was 
more  vocal  in  hts  criticism  of  the 
Johnstown  operation  than  I  —  during 
the  operation.  But  after  irs  over,  we 
don't  need  noncon^ructive  criticism^ 
af>d  neither  does  anyone  else- 

5,  Why  are  you  unabfe  to  under- 


V..1X     Sl:^     :>hi:'ix 

Stand  the  difference  between  good 
ham  communications  and  good 
communicatiom?  V\\  admit  that  the 
communications  on  34/d4  after  the 
flood  was  darned  tnetegant-  It  wa$  ^rpr 
good  ham  communicationSp  as  your 
anicie  points  out.  However,  there  is  a 
dichotomy  between  ^ood  ham  com* 
munications  and  good  commuriica' 
tions!  We  did  furnish  good  oom- 
munic3tior>s.  There  were  problems: 
there  were  fits  and  starts  and  a  lot  of 
incompetence.  But  the  communi- 
cations was  good  because  it  was 
the  only  communications  we  had  I  Oh, 
boy,  it  was  good.  It  was  better  than 
anything  else  in  the  world  after  that 
flood.  For  many  operators,  who  were 
unfamiliar  with  formal  traffic 
handling  and  with  local  geography,  it 
took  guts  to  even  pick  up  the  mike. 
These  people  were  united  by  one 
desire  —  the  desire  to  h&lp\  That's  the 
onty  qualification  they  had.  So  they 
picked  up  the  mike  and  they  talked, 
and  the  life-saving  communications 
that  resulted  was  priceless.  Inelegant, 
but  priceless. 

Look,  \  know  how  bad  things  were. 
If  you  want  to  use  the  yardstick  used 
by  old  sanctimonious,  then  you're 
right  and  we  were  wrong.  But,  Vm 
telling  you  that  youVe  using  the 
wrong  yardstick  and  your  band- aid 
solutions  will  not  help  th«  ne»ct 
communtry  faced  with  the  set  of 
problems  we  had. 

Before  you  printed  this  garbage, 
couldn't  you  have  contacted  someone 
from  the  local  area?  The  EC.  for 
instance?  Couldn't  you  have  checked 
the  facts  and  the  ^cial  ramifications 
of  thts  article? 

/  am  resigning  as  EC.  for  it  Is 
obvious  that  the  ARRL  has  no  regard 
for  the  post  If  you  did,  you  would 
have  contacted  me  for  confirmation 
before  this  was  printed. 

I  know  that  you  won't  print  this 
entire  letter,  even  thou^  I  challenge 


you  to!  However,  I  demand  that  this 
be  printed  in  QST,  at  least  in  the 
letters  section: 

"Your  article,  'Johnstown  — 
One  Man's  Opinion/  in  the 
December  issue,  was  a  slap  in  the 
face  to  the  many  fine  operators 
who  came  to  our  aid  when  we 
needed  it, 

"The  narrow  viewpoint 
espoused  by  yoijr  author,  your 
ref  ysal  to  print  his  name,  and  his 
unfamil iaf ity  with  local  condi- 
tions render  his  argument  unus- 
able and  unhelpful. 

"Any  SET  participation,  while 
valuable,  will  not  prepare  a  com- 
m unity  for  a  mass  disaster  such 
as  the  Johnstown  flood." 

/s/  Bill  Rogers  N3WR 

Please  print  ar  least  this  condensed 
version  of  my  viewpoint.  It  is  the  least 
you  can  do  to  help  erase  the  harm  the 
article  caused.  The  inflammatory 
language  in  the  article  was  particularly 
distasteful  and  uncalled  for.  "'Wild- 
fowl preserve/'  indeed. 

I  hope  that  old  sanctimonious' 
home  town  gets  ten  inches  of  rain  in 


as  many  hours.  Let's  see  what  he  does 
thenl  It's  easy  to  breere  imo  Johns- 
town five  days  after  the  flood  and  fire 
a  volley  of  useless  criticism,  it  sur^ 
prisjes  me,  however,  how  easy  it  must 
h^ve  been  to  get  this  gartiage  printed 
In  QST. 

1  missed  four  houn  of  sleep  l^t 
night  trying  to  decide  whether  or  not 
to  cancel  my  QST  subscription  and 
my  ARRL  membership.  1  have  de- 
cided not  lo,  but  it  was  touch  and -go 
for  a  white.  I  believe  that  my  only 
reason  for  hanging  on  is  tradition. 
How  many  more  times  the  ARRL  can 
screw  up  and  still  have  tradition  on  its 
side  is  more  than  \  can  answer.  But 
after  irn^entive  licensing  and  the  other 
junk  from  Newington,  yon  guys  had 
better  do  well  at  WARC  79f  I  believe 
that  if  Wayne  Green  is  fight  and 
WARC  79  is  a  fiasco  for  hams^  people 
will  desert  the  ARRL  like  they  would 
desert  any  other  sinking  ship. 

William  E.  Rogers  N 3 WR 
Johnstown  PA 

Biiff  the  only  i^otse  that  counts  with 
the  ARRL  is  your  money.  Keep  mnd- 
ing  money.  —  Wayne. 


Ham  Help 


Someone  gave  the  tiots's  son  a 
Hal  lie  rafters  S  380.  I'm  not  familiar 
with  the  rig>  nor  are  the  boss  and  son. 

If  any  of  your  readers  happens  to 
have  a  manual  with  schematic  on  this 
one^  I  would  appreciate  hearing  from 
them  (a  Xeroxed  copy  would  suffice). 

David  L.  Larson 

1301%  South  First 

Hartingen  TX  7^50 

Since  I'm  allergic  to  tobacco  smoke 
and  can't  go  to  club  meetings,  I  and 
my  wife  would  enjoy  meeting  fellow 
hams  and  their  wives  who  are  non- 
smokers,  in  the  Montgomery  County, 
Maryland  area.  Besides  building  and 
experimenting  in  electronics,  I  like  to 
paint  portraits  in  oil  and  do  color 
photography,  developing,  and  print- 
ing, 

Zolt^  T.  Bogar  W3CJM 

1921  Mary  mount  Road 

Silver  Spring  MO  20906 

(301}  598^137 


Oyr  Sao  Jorge  Radio  Club  is  a 
newly-founded  organization  in  this 
small  city  and  needs  any  kind  of 
books  and  literature  concerning  elec- 
tronics, antennas,  etc.  We  are  also 
looking  for  any  type  of  usable  equip- 
ment, 144  MHz,  communication  re- 
Clivers,  and  materials  that  our  mem- 
bers will  certainly  repair  and  put  in 
condition  to  be  on  the  air.  We  are 
lacking  funds,  so  any  kind  of  donatton 
would  be  happily  and  siKereiy  appre- 
ciated. 

Radio  Club  San  Joffe  LUaFFV 

P,0,  Box  70 

2451  -San  Jorge  {SFel 

Argentina,  South  America 

I'm  itching  to  get  on  two  meter 
FM.  I  need  the  schematic  and  conver 
sion  data  on  the  Motorola  Model 
T43A    150  170  MHz  FM  transceiver. 

Billy  L,  Nielson  WB4APC 

PO  Box  338 

IMciiff  KY  40160 
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Corrections 


My  original  Zeppy  V^  ,  -jI  antenna 
as  shown  in  the  August,  1977,  issue  of 
72  Msgaiine  needs  an  addiiiqinal  com- 
ponent to  obtain  a  50- Ohm  imped- 
ance.  A  one-turn  coil  appro^t^mately  1 
inch  %n  diameter  directly  across  the 
coait  termination  and  shortened 
driven  element  (18  inches)  gives  a 
perfect  match  on  the  prototvps  an- 
tennan  This  was  checked  out  on  a  Bird 
model  43  wattnieter.  The  shunt  cot  I 
sije  and  length  o1  driven  element 
should  be  cut  to  length  by  trial  and 
error  until  a  match  is  obtained.  The 
spacirvg  of  tiie  S7  inch  element  and 
18- inch  elem^t  \%  not  very  critical 
alttiough  it  shoui^d  not  t>e  made  loo 
larga  Not  mom  than  1.5  inches  on  2 
meters  or  7  inches  on  the  Hf  bands  is 
reasonable.  The  antenna  can  be  used 
on  other  bands  by  scaling  the  dimen- 
sions directty  with  the  vi^aveiength. 

Experience  with  ^veral  antennas 
on  a  sailboat  mast  shows  the  Zeppy 
Vertical  to  perform  better  than  a 
%'wave  ground  plane,  but  not  quite  as 
well  as  a  5/8- wave  antenna  with 
ground  p^ane.  The  addition  of  the 
shunt  coil  makes  the  antenna  eiec- 
tricallv  the  same  as  a  "J"  vertical, 
although  the  Zeppy  Vertical  is  a  slight 
improvement  since  mounting  is  sim- 
plified. Also,  performance  should  be 
the  same  regardless  of  which  element 
Is  driven.  If  one  Is  better  than  ttie 
other,  the  coax  feed  line  is  probably 
radiating. 

Ger«  Preston  K5GP 

Austin  TX 

Since  submitting  my  article,  "Sim- 
ple Scanner  For  th^  iG22S"  tJanuary, 
1978),  I  have  found  that  the  opera- 
tion of  the  scanner  is  intermittent 
with  some  4017  chips.  This  condition 
can  be  corrected  by  modifying  the 
power  input  to  the  scanner  ^  shown 
in  this  revised  version  of  Fig.  1. 

GeoTfieTam  KH6EM 
HonotyJu  HI 


Rffvked  Fig.  I:  "Simpfe 
Scanner  For  the  IC22S. 


The  gremlins  liave  struck  again,  3  or 
4  correctiom  for  my  FCC  Mstfl,  De- 
cember, pp,  19,20. 

(1)  P,19,  second  column,  bottom:  9 
>c  7/i  X  9  -  7/9  should  be  l/Q  x  7/6  ^ 
7/9. 

(2)  P.20.  left-hand  column,  top: 
"Only  zeros  at  the  extreme  right  or 
ieft  can  receive  that  kind  of  treat- 
ment"  should  read;  "Only  zeros  at  the 
extreme  right  or  left  of  tPe  decimaf 
pofnt  can  receive  that  kirvd  of  treat- 
menL" 

13)  P*20.  column  3,  4th  paragraph 
from  tjottom.  That  fule,  "If  you 
didn't ,  .  ,  "  is  hardly  a  rule. 

(4)  P. 20,  right-hand  oofumn.  Note: 
"Eighisix  billkin"  should  be  "Eighiy- 
six  bill  ion." 

John  F.  Leahy  WB6CKN 
Gonzales  CA 

I  ttiought  I  would  drop  you  a  line 
to  correct  an  error  in  the  arnclep  "All 
About  Transceivers/'  Dec,  1977.  The 
Kenwood  TS-S20  has  always  been 
available  with  an  optional  dc  power 
module,  DSr1  A,  for  $65  list.  The  new 
TS'520S  no  longer  includes  the  dc 
power  module  as  standard  equipment. 
Both  can  be  fitted  easily  by  either  the 
dealer  or  purchaser.  The  appropriate 
place  has  a  blank  plate  covering  an 
opening  for  the  module,  with  holes 
pre-drtlled  at  the  factory. 

Funhermore.  the  specifications  on 
both  receiver  and  transnnitter  of  the 
TS'&20  were  upgraded  6  months  ago 
to  basically  the  same  as  the  TS'S20  — 
see  sheet  ;^760750SB-  Of  cour^,  the 
new  T&52DS  has  a  number  of 
char>ges,  making  the  article  somewhat 
obsolete. 

L.  SchutmanWBSWIC 
Northbrook  IL 

Here  are  a  few  corrections  and 
additions  for  my  article  entitled, 
^'Baudot  to  ASCn  Converter,"  which 
was  published  in  the  September^ 
1977,  issue. 

CORRECTIONS 

Two  of  the  ICs  shown  on  the  main 

schematic  ha^  errofs  in  pin  num- 
befina.  On  UT3,  the  T702,  pins 
12,  13,  15,  22,  and  23  should  al!  go  to 
-*-&  voiti  Only  pin  14  is  grounded.  The 
PC  board  is  correct  On  UIS,  the 
74161^  the  pin  with  the  small  circfe 
on  the  lower  edge  of  the  symbol  box 
should  be  labeled  pin  1.  The  other 
numbers  on  the  bottom  edge  are 
correct,  but  refer  to  pins  to  the  right 
of  each  number.  Note  that  there  is  no 
connection  to  pin  1T 

UARTSTRAPPIMG 

The  connectfons  to  the  two  UARTs 
(Table  1)  were  omitted  from  the 
schematic,  but  ^b  included  on  the 
board.  No  additional  wiring  is  re- 
quired on  the  board 

CLOCK  GENERATOR 
MODIFICATION 
There  has  occasionally  been  trouble 
with  U25  appearing  to  divide  improp- 
erly. This  can  easily  be  corrected  by 


breaking  the  line  that  goes  from  pin  2 
of  U25  to  pin  15  of  U24  and  recon- 
necting it  to  pin  9  of  U24,  The  effect 
LS  to  invert  ttie  input  signal  to  U25. 
On  the  PC  board,  the  modi  tkat ion  is 
simple,  because  the  trace  goes  right  by 
p'm  9.  This  can  be  done  on  any 
converter,  even  if  the  dock  already 
works  correctly. 

IMPROVED 

TAPE  READER 

CONTROL 

When  transmitting  Baudot  code  at 
45  baud,  the  tape  control  shown  in 
Fig,  9  of  the  article  could  only  be 
operated  at  3*7  characters  per  second, 
in  order  to  allow  time  for  the  con^ 
verier  to  insert  shift  characters  when 
required.  In  addition,  ttie  transmitted 
Baudot  was  t^uiie  uneven. 

One  simple  change  will  produce  an 
amazing  improvement.  Smply  discon- 
nect the  left  side  of  ttie  500k  pot 
from  the  +5  volts  and  connect  it 
instead  to  the  TBMT  output  of  the 
Baudot  UART  (pin  22  of  U11K  Then 


the  control  can  be  operated  at  5,5 
characters  per  second  with  a  tape 
containing  only  tetters  and  spaces. 
TBMT  wilt  put  out  3  steady  4,5  volts 
ar^i  the  555  timer  wiM  operate  nor- 
mally. However^  when  a  tape  contain^ 
ing  both  figures  and  letters  is  run 
through  the  reader,  TBMT  will  go  to  0 
voiis  whenever  a  shift  ^laracner  ts 
being  inserted  in  the  Baudot  data 
stream.  The  tape  control  will  pause 
until  the  internal  butfers  of  the 
UARTs  become  empty  and  then  will 
resume  its  normal  timing  cycle, 

With  this  modification,  the  trans- 
mitted Baudot  appears  to  be  smooth 
and  even.  Note  that  if^  theoretical 
maximum  character  rate  for  45  baud 
code  with  one  start  btt^  five  data  bits, 
and  two  stop  bits  is  5,7  characters  per 
second,  so  ttiat  the  system  will  now 
operate  at  essentially  the  maximum 
speed 

XGaryMBtsVE4CM 

Wirmepeft  Manitoba 

Canada 
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Ham  Help 


I  have  a  Cfegg  FM-27A  transceiver 
which  I  am  trying  to  modify  to 
transmit  over  the  entire  T 46- 148  MHz 
repeater  subband.  The  transmitter 
uses  a  t16  MHr  oscillator,  which  Is 
fed  into  an  FET  mixer  with  a  signal 
around  30  MMz  to  yield  146  MHz.  I 
had  attempted  to  add  a  117  MHz: 
oscillator,  of  the  same  design  as  the 
116  MHz  oscillator,  with  a  switch  to 
kill  power  to  the  undesired  o^  ill  at  or, 
but  the  added  circuitry  loads  the 
sy^em  so  badfy  that  it  kills  all  output 
from  the  transmitter  on  either  band 
segment.  When  Che  new  oscillator  is 
disconnected,  ttie  transmitter  works 
normally.  Does  anyone  know  what  I 
can  do  to  cure  the  problem?  The 
people  at  Clegg  refused  to  give  me  any 
information.  Being  relatively  new,  I 
do  not  have  a  large  collection  of 
magazine  back  issues  which  may  have 
covered  the  FM27A,  Here  in  Lan- 
caster County,  the  only  local  open 
repeater  is  above  147  IVtHz.  The  near* 
est  146  MHz  open  repeater  is 40  miles 
away. 

PhUrp  E,  GalassQ  WB3EZA 

45  Lincoln  Avenue 

Ephrata  PA  17522 

I  would  like  to  tiear  from  anyone 
who  has  e^ily  and  successfyily  oorh 

verted  a  Radio  Shack  Weattier  Desk- 
cube  {#12-181)  or  similar  weather 
recefva*  to  use  as  a  2  meter  repeater 
receiver. 

Jim  Weitzman  K3iW 

11417  Hounds  Way 

RockviiieMD  20352 


I  have  a  presetector  Q  multiplier  or 
a  front  end  converter  by  Radio  Manu- 
facture Engineer,  IrK*,  Peoria  tL,  It's 
model  HF  10^20,  serial  number 
HR'168,  and  uses  ona  each  of  tube 
types  5Y3,  VR 150-30,  6AG5,  and 
6 J 5.  1  have  searched  the  San  Diego 
libraries  with  no  luck,  Can  one  your 
readers  identify  this  an-d  furnish  ms  a 
schematic?  I  wouid  like  to  rebuild  it 
as  it  originally  was. 

George  K  Andrews  WA60WV 

6642  Birchwood  St 

San  Diego  C A  92120 

I  recently  purchased  a  GE  Pacer 
trar%smitter/re<»ivBr,  EG433A6,  FCC 
type  ES27A.  Were  there  any  articles 
on  this  unit  for  conversion?  NBFM  or 
WBFM?  Any  information  available 
would  be  very  much  appreciated  - 
wi]|  pay  for  any  schematics  or  back 
issues  If  available. 

JohnWoraK2KFG 

S'4907  Clifton  Parkway 

Hamburg  NY  14075 

Help! 

What  good  is  a  2  meter  rig  going  to 
do  in  my  car  if  1  can't  check  out  my 
electrical  system?  Can  anyone  help 
find  a  function  or  selection  switch  for 
my  Knight  Kit  model  KG-37SA  auto 
analyzer?  (Radio  Shack  doesn't  carry 
Knight  kit  parts.) 

Any  help  would  be  appreciated. 

Eugene  E.  Binau  WAS  LA  E 

SOB  Debbie  Lane 

Tecumseh  OK  74373 
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We  Guarantee... 

she  won't  answer  your  phone  call  (as  nice  as  that  might 
be!)  But  we  do  guarantee  every  phone  call  and  letter 
will  be  handled  by  an  active.  Licensed  Ham  with  years  of 
experience. 


Ray  WB4DXH         Pudge  W4LTX         Jim  WA4CDX         Bill  WD4LGF 

Together  we  have  more  than  50  years  experience  in  Ham  Radio. 

Call  us  and  see  why  if  you're  not  buying  from  us. 

We're  Losin'  and  You're  Losin'. 

1.  Credit  cords  Welcome  {except  "cosh  deofs") 

2.  Trades  invited. 

3.  Fast  —  to  your  door  —  delivery  via  UPS, 

4.  Large  inventory  of  major  lines  —  most  items  are  in  stock  NOW! 

5.  Send  for  our  free  catalog. 

6.  Cost  of  telephone  calls  will  be  deducted  from  your  order. 

7.  We're  ''burning/'  to  make  Hot  DeaU  at  A.R.S.O.N.,  Inc. 

US  at  (615)  868*4956 


Yes!!    Now  we  ore  authorized  dealers  for 


We  also  carry; 

Yaesu  •  Drake  •  ICOM  •  Dentron  •  HyGain  •  Wilson  •  Ten-Tec 

Tempo  •  Swan  •  Standard  •  KLM  •  Larsen  •  Cushcraft 

Newtronics  (Hustler)  •  B  &  W  •  CDE  •  Shure  •  NYE 

Pipo  •  Beldon  and  others. 


"Cash  Deal" 
ICOM  245 

dig  syn  2M  FM 
$410  00 


HyGciin  #  386 

18  AVT/WB  $77,00 

SO-IO  V«rf  Ant 


''Ca%h  Deal" 
T*fi  Tec  Centvrji  21 

AM  Soiid  Sh3f V-  brood  bofid  hmmg 

CW  Trantcei¥«r 

^1^  9^  797QQ     Qet  Ffh  i^^irr  <fl«icikt 
(l^  d70  kmtmi  47}  276  actol  col 

Sli|»iiiiB  ptmpatd  Conf   USA 


"Cash  Deal" 

CDE  HAM  III  Rotor 

$124.00 

SliiyipinQ  i'-'tvAtfi  Can*   M&A 


Check  These  Super  Deals! 
mattur  Radio  Supply  of  Nashvilla,  Inc. 


A40 


615  South  Gallatin  Road,  Madison,  Tennessee  37115  Phone  (615)  868-4956 


Store  Hours 
Men.  -  Fri. 

T  a.m.  -  5  p. 
Sun. 

1  p.fn.  -  6  p.fn 
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James  M.  WiUis  WA5TFK 
12  Tamar  Drive 
Texdrkana   TX   7S503 


Versatile 
Transistor  Tester 


save  expensive  devices 


Many  of  the  new  tran- 
sistor testers  appearing 
on  the  market  today  provide 
two  uniqire  features: 

1  *  Random    lead    con- 
nection- 

2,    Identification     of 
transistor  leads. 
With    these    features,   the 


rr\ 


test  procedure  is  greatly 
simplified,  and  the  person 
performing  the  test  is  assured 
that  the  test  teads  are  a/ways 
connected  correctly  to  the 
transistor  under  test.  The 
advantages  become  imme- 
diately obvious  when  you  are 
culling  through  a  large  assort- 
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ment  of  surplus  transistors  or 
when  performing  in-circuit 
tests  on  a  crowded  circuit 
board  where  it  is  often  diffi- 
cult to  identify  the  leads  on  a 
iransistor. 

It  is  the  purpose  of  this 
article  to  show  how  these 
features  can  be  incorporated 
into  your  present  tester,  at  a 
very  low  cost,  without  having 
to  modify  your  tester  in  any 
way.  In  fact,  this  is  an  out- 
board accessory,  which  is 
connected  between  the  tester 
and  the  transistor. 

The  principle  on  which 
this  circuit  operates  is  simple* 
There  are  only  six  possible 
ways  in  which  the  leads  can 
be  arranged  on  the  base  of  a 
transistor.  See  Fig.  1. 

By  the  simple  expedient  of 
interposing  a  3'pole,  6- 
position  switch  between  the 
test  leads  and  the  transistor. 


ORDEk 


it  is  possible  to  present  to  the 
input  of  the  tester,  one  by 
one,  all  six  of  the  possible 
lead  arrangements.  The  cir* 
cuit  for  this  switch  is  shown 
in  Fig.  2- 

Up  to  this  point  wc  have 
accomplished  the  goal  of 
random  lead  connection.  To 
identify  the  transistor  leads, 
it  is  necessary  to  color  code 
the  wires  from  the  switch  to 
the  transistor-  Nexii  prepare  a 
chart  which  correlates  the 
switch  position  with  the 
colored  wires  and  their 
corresponding  connections  to 
the  input  terminals  of  the 
testers-  See  Table  1 . 

For  convenience,  this 
chart  can  be  attached  to  the 
box  in  which  the  switch  is 
mounted,  or  it  can  be  affixed 
to  the  transistor  tester  itself. 
One  thing  which  should  be 
mentioned  is  thai  the  leads 
from  the  switch  to  the  input 
of  the  tester  should  be 
connected  exactly  as  shown 
on  the  schematic  in  Fig*  2.  If 
these  leads  are  changed 
around,  you  will  still  retain 
the  random  lead  connection 
feature,  but  you  will  no 
longer  be  able  to  identify  the 
transistor  leads. 

When  using  this  switch  for 
the  first  time^  you  will  notice 
that  there  is  more  thari  one 
position  which  will  give  an 
up-scale  reading  on  the  meter 
of  your  tester.  This  presents 
no  particular  problem  in  the 
interpretation  of'  the  test 
results,  once  you  understand 
why  this  happens. 

To  illustrate  this,  select  a 
good  transistor  on  which  you 
can  positively  identify  the 
leads,  and  conned  it  to  your 
tester.  After  you  have  made 
the  initial  adjustments  on 
your  testefj  press  the  gain 
button  and  observe  the  beta* 
Now  reverse  the  emitter  and 
collector  leads  on  the  tran- 
sistor,  and   repeat   the  test. 


@tACR 


SwHch  position 

Collector 

Base 

Emitter 

ffl 

red 

yellow 

bisck 

#2 

red 

black 

yel  low 

~2 

veHow 

red 

bi^k 

#4 

black 

red 

yellow 

^5 

black 

yellovv 

red 

#6 

yellow 

black 

red 

Fig.  Z  3-pole,  6-posHion  switch  (Mailory  3236}}. 
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You  should  observe  that  the 
transistor  still  has  a  forward 
g^in,  but  the  beta  will  be 
lower  than  that  obtained 
previously.  Why  does  this 
occur? 

Actually^  nothing  strange 
or  contrary  to  the  laws  of 
transistor  physics  has  oc- 
curred here.  The  emitter  and 
collector  of  any  transistor  are 
nnade  of  the  same  type  of 
material  and,  from  a  theo- 
retical standpoint  at  least,  we 
could  say  that  the  designation 
of  the  emitter  and  collector 


are  purely  arbitrary. 

In  the  real  world  of  tran- 
sistor   design,    however,   the 

physical  structure  of  the 
emitter  and  collector  are 
different.  These  differences 
are  dictated  by  design  con- 
siderations such  as  input- 
output  capacitance,  collector 
heat  dissipaiion,  and  forward 
gain  requirements.  From  a 
practical  standpoint,  all  of 
these  factors  add  up  to  one 
thing  when  testing  a  tran- 
sistor. The  connection  of  the 
emitter    and    collector    test 


leads  which  give  the  highest 
beta  reading  on  the  meter 
positively  identifies  the 
emitter  and  collector  leads  on 
the  transistor. 

On  some  testers,  a 
collector-base  reversal  will 
^ve  an  indication  on  the 
meter  during  the  initial  setup 
and  adjustment  of  the  testerj 
but  the  transistor  will  not 
have  any  forward  gain.  In  this 
case,  the  emitter-base  junc- 
tion is  forward  biased,  as  it 
should  be,  and  it  is  this  cur- 
rent that  you  see  indicated  on 


the  meter  in  the  first  part  of 
the  test.  The  collector  ctrcuiti 
however,     is     also     forward 

biased,  and,  therefore,  the 
transistor  will  not  have  any 
forward  gain< 

I  would  like  to  see  a  more 
enterprising  person  adapt  the 
features  of  this  switch  to  a 
digital  circuit  for  true  no- 
hands  operation »  The  biggest 
problem  to  overcome  would 
be  the  tendency  of  such  a 
circuit  to  lock  on  to  a  col- 
lector-emitter  reversal  and 
give  a  false  indication*  ■ 


Nen^  Products 


The  Logiironics  Copy  One  just 
might  be  the  ideal  first  purchase  for 
prospective  amateurs  —  on^  that 
would  never  become  obsolete  regard- 
less of  the  class  of  license  held  and  the 
nymb€r  of  years  an  the  mr\  And 
anvone  who  has  let  therr  ON  operat- 
ing slip  could  be  pteasantly  surprised 
by  adding  a  Copy  One  to  the  shack. 
The  Hold  of  ttie  unit  is  subtle  and 
requires  a  while  to  capture  you.  bax 
once  It  doe*,  the  Copy  One  should 
become  a  valued  addition  to  the  shack 
of  anyone  who  operates  CW. 

Pr+ced  at  SB9.95.  the  Copv  One  is 
available  throtigh  dealers.  For  further 
in  format  ton,  write  Logftronics.  3t35 
North  Co/e  Road,  Boise  ID  83704. 

ST-IOOWIRE  CUT  AND 
STRIP  TOOL  FOR 
WIRE-WRAPPING 

Featuring  a  revolutionary  new  cofi* 
cept  for  easy  and  cJean  stripping  of 
wires  for  wire- wrapping,  electronic, 
and  appliance  applications,  the 
ST  100  sirtps  wiitxjut  nicking  ^d 
auto  mat  teal  I  y  generates  the  proper 
strip  tength  for  wire- wrapping.  Bio- 
mechanicallv  desigrved  for  maximum 
efficiencv.  tts  siim  design  rrkakes  tt 
ideal  for  storing  in  pocket,  belt  hoi- 
sief,  or  tool  kit. 

The  ST- 100  is  easy  to  operate. 
Simpty  place  wires  (up  to  4)  in  strip- 
ping slot  with  ends  extended  beyond 
cutter  blades,  press  tool,  and  pull. 
Wire  Is  cut  and  stripped  to  proper 
"wire- wrapping"  length. 

Hardened  steel  cutting  blades  and 
sturdy  construction  insure  long  life* 
The  stripping  blade  is  easily  replace- 
able. The  ST  100  H  a  handy  tool  for 
production  field  work.  It  is  available 
for  wire  i\it%  from  20  to  30  AWG  (0* 
8-0,  25mm).  O.K.  Machine  ^<i  To  of 
CofpofBlion,  3455  Conner  Strwet, 
Bronx  NY  10475  USA, 

NEW  IVIAX  IDO  100IVIHZ 
COUNTER  FROM  CSC 
Cdnimental     Specialties     Corpora- 
tion's MAX- TOO  delivers  a  continuous 
S-digrt  accuracy  8-digit  display  from 


20  Hz  to  a  guaranteed  100  MHz.  The 
crystal -con  trolled  time  base  delivers  3 
ppm  accuracy,  and  the  counter  up- 
dates every  second.  The  counter  input 
is  preampllfied  to  work  with  as  little 
as  30  mV  of  signat  and  es  diode 
protected  up  to  200  volts. 

Atthough  only  1.75"  tall,  the 
MAX  100  features  big,  bright  3"  dig- 
its. No  range  switch  is  necessary;  as 
the  least  significant  digit  always  reprfr 
senis  1  Hz.  Leading  zeroes  are 
blanked.  And  overrange  signab  cause 
the  m<%t  significant  dtgit  to  flash.  The 
MAX- TOO  can  be  operated  on  internal 
alkaline  or  nicad  AA  cells,  or  from 
auto  motive  or  wall  power  using 
charger/eliminators.  All  S  digits  flash 
to  indicate  low  battery  operaiion, 
which  permits  extended  battery  life 
when  batteries  are  low. 

The  input  impedance  of  MAX- 100 
is  a  futll  megohm,  shunted  by  56  pF. 
Ac  sine  wave  sensitivity  is  rated  at  30 
mV  rms  from  10  Hz  to  50  MHz,  tOO 
mV  rms  to  80  MHz,  300  mV  rms 
above. 

The  MAX- 100  is  acctirate  enough 
for  most  professional  field  service 
applications.  ar>d,  with  a  suggefied 
price  of  Si 34.95,  it's  economical 
enough  for  personal  or  educational 
use.  A  number  of  accessories  are 
available,  incJuding  battery  chargftr/ 
eliiTiinators,  rf  tapoffs,  a  vnrfiip  an- 
tenna,  and  a  carrying  case. 

For  further  information,  contact 
Cvntinmnal  Specialties  Corporation, 
44  KenMf  Street  New  Haven  CT 
06509;  f203)-624-3703,  TWX 
(7J0)-465  f227, 

DATA  TECH  INTRODUCES  U.S-A, 

MANUFACTURED  $39.00  3% 
DlGtT  DPM 

The  Model  73  is  a  bipolar,  3^A 
digit,  dc-powered,  LEO  disptay  panel 
meter  with  a  price  of  S39.00.  Also 
available  are  choices  of  various  ac- 
powered  units.  The  IVlodel  73  features 
,05%  accuracy^  and  is  available  in  four 
full  scale  ranges:  200  mV,  2  V,  20  V 
and  200  V. 

The    LED    display    has   been   de- 


signed  for  maximum  visibility  —-a 
crisp,  dear  display  that  can  be  viewed 
from  a  wide  angie  and  still  be  easily 
read.  A  special  lens  is  utilized  to 
reduce  glare  without  reducing  the 
brlinance.  Applications  include 
measurement,  control,  and  data 
acquisition  for  the  scientific,  indus^ 
trial,  and  medical  fields. 

Basic  specifications  are  .05%  ac- 
curacy, 50  ppm  temperature  coeffi- 
cient, .43"  LEDs  With  extra  wide 
viewing  sngle,  80  dB  common  mode 
rejection  raito,  and  overvoltage  protec- 
tion. Overload  is  indicated  by  blinking 
the  display.  The  unit  fits  3l17"  to 
3.20"  W  X  1.77"  EQ  t.79"  H  ctit-out 
with  an  optional  version  for  the  9.25 
X  4.55  cm  DtN  standard  cut-out  at  no 
additional  cost.  The  Model  73  is  the 
only  Low-cost  DPM  on  the  market 
backed  up  by  an  extenstve  quality 
cootrol  program  and  ov*er  100  hours 
of  powffired  temperature  cycled  burn- 
ins.  Data  Tech,  2700  South  Fairview, 
Santa  Ana  CA  B2704;  (774^ 
546-7 f 60,  TWX:  (910}  5957570. 

FULL  WAVE  BRIDGE 

RECTIFIERS  HANDLE 

400  AMP  SURGES 

Motorola's  new  MDA2500  series 
of  full  wave  brld9e  fectifiers  require 
only  one  inch  square  mounting  sur- 
faces to  produce  25  A  continuous. 
400  A  surge  performance.  Available  in 
voltage  ratings  from  50  to  400  V,  the 
series  derives  its  economy  from  high 
assembly     yields,     the     result     of 


mounting  four  pretested  MR  2900 
type  celts  on  an  electrically  isolated 
aluminum  heat  sink. 

The  thermally  conductive  case  is 
intended  for  single-bolt  heat  sink 
mounting,  and  features  terminals  suit- 
able for  etther  soldering  or  V/'  dip-on 
connectors. 

Available  from  distributors,  unit 
prices  in  100  piece  quantities  are 
about  S2.00.  Motorola  Semiconductor 
Products,  inc.,  P.O.  Box  20912, 
Phoeftfx  AZ  55DJ5S;  f^one  (602}- 
244S9Q0. 

A  GREAT  WAY  TO  HOLD 

YOUR  PANTS  UP 

A  giant  call  letter  belt  buckle  cast 
in  solid  bronze  or  sterling  silver  not 
only  helps  to  hold  your  pants  up,  but 
also  looks  terrific  and  is  a  great 
conversational  ice-breaker.  The 
Colorado  Silver  Company  individually 
cast  each  buckle  \n  a  manner  that 
insures  that  no  two  are  exactly  alike. 
Engraved  with  your  call  letters,  they 
make  great  gifts  for  yourself  or  others. 

Each  buckle  is  engraved  with  care 
and  backed  with  an  unconditional 
guarantee  that  if  it  ever  fails^  tt  will  be 
repaired  or  replaced  free  of  charge. 
The  cast  bronze  buckle  is  only 
SI  2.95;  the  sterling  silver  buckle  costs 
S65.00  ffor  a  little  more,  go  fir^ 
daalK  Please  add  $1,00  per  buckle 
for  postage  and  handling.  Coforado 
Stiver  Compmy.  RO.  7755,  Aspar)  CO 
BfSf  f. 


First  class  way  to  hofd  up  your  pants. 
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James  R  Berry  K4FFW 
SI  2  Guilford  Road 
Rock  HUl  SC  29733 


Autopatch  Digit  Suppressor 


avoid  huge  phone  bills 


f 


Since  our  local  club  is 
small  and  operates  with 
rather  limited  funds,  we  were 
slow  in  getting  a  repeater  on 
the  air  to  serve  our  area. 
After  the  repeater  was  on  the 
air  for  several  years,  the  club 
members  were  anxious  to 
have  an  autopatch,  but  it  was 
only  after  we  received  pledges 
to  pay  the  phone  bill  that  we 
felt  The  club  could  afford  this 
luxury.  So,  it  was  with  great 
anticipation  that  we  began 
installing  our  newly  pur- 
chased autopatch. 

To  our  dismjy,  within  an 
hour  after  we  began  installing 
and  adjusting  the  patchy 
malicious  interference  began 
to  come  in  through  the  re- 
p  eater.  Someone  with  a 
louchtone  pad  was  turning 
the  patch  on  and  just  leaving 
it  on  and  was  turning  the 
patch     off     when     someone 


would    try    to    use    it.    This 

continued     incessantly     for 
several  weeks. 

We  could  have  lived  with 
these  problems,  as  the  patch 
had  an  automatic  disconnect 
which  would  turn  the  patch 
off  after  a  preset  time  if  there 
was  no  one  with  a  tone  pad 
monitoring.  However^  our 
•*friend"  began  turning  the 
patch  on  I  dialing  the  oper- 
ator, and  then  disappearing. 
We  realized  it  wouldn't  take 
much  of  that  before  the  local 
telephone  company  (indepen- 
dent) would  take  a  disliking 
to  our  operation.  Il  was 
apparent,  also,  that  our 
'^friend"  could  begin  dialing 
long  distance  numbers  and 
run  up  a  nice  telephone  bill 
for  the  club.  The  malicious 
incidents  became  so  frequent 
that  it  appeared  that  we 
would    have    to    remove  the 


patch  from  service. 

We  knew  that  devices  were 
available  which  prevent 
dialing  the  operator  or  long 
distance,  but  this  option  was 
beyond  our  means.  None  of 
our  members  had  any  digital 
design  experience,  so  I 
decided  to  attack  the  prob- 
lem with  my  limited  ex- 
perience with  digital  circuits* 
The  circuits  which  appear  in 
Figs.  1  and  2  were  the  result. 

It  may  not  be  the  cleverest 
or  best  way  to  do  the  trick, 
but  it  is  simple,  straightfor- 
ward, uses  common  TTL 
devices  (as  they're  the  only 
ones  I  knew  anything  about), 
and  works»  If  a  one  or  a  zero 
is  dialed  as  the  first  digit,  the 
patch  is  automatically  dis- 
connected. This  prevents 
dialing  the  operator,  direct 
dial  long  distance,  and  direc- 
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us,  U4,  ua,  ue,  ut- 

9  WDF?E    DECODERS    LIKE    U1    AND    HI 


eu-ss 
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BUSS 


Fig.  L 


tory  assistance  (which  is  a  to 
call  now). 


Circuit  Description 

Audio  from  the  speaker 
tenninals  of  the  repeater's 
receiver,  raised  to  a  higher 
impedance  by  Tl,  passes 
through  the  voltage  divider- 
I i miter  network  composed  of 
R2,  R3,  R4,  D1,and  D2  and 
Is  fed  through  C"l  to  the  seven 
NE567  tone  decoders^  U1 
through  U7.  Pin  8  of  the 
decoders  is  held  high  by  +5 
volts  applied  through  R7, 
When  the  decoder  is  activated 
by  the  proper  tone,  pin  8  is 
grounded,  producing  a  low  on 
the  correspondi  ng  bus. 

The  normally  high  outputs 
of  the  decoders  are  inverted 
to  lows  by  U26  through  U3Z 
This  results  in  a  low  on  both 
inputs  of  all  of  the  digit  select 
NAND  gates,  U8  through 
U19,  producing  a  high  on 
their  outputs. 

The  normally  high  outputs 
of  the  *  and  #  NAND  gat^, 
U16  and  U17,  are  applied  to 
the  inputs  of  1120,  producing 
a  low  output,  which  is  irv 
verted  to  a  high  and  applied 
to  the  preset  of  U24,  When  a 
low  is  placed  on  the  preset 
pin  of  U24,  the  low 
(grounded)  at  the  data  input 
of  U24  is  transferred  to  the  Q 
output,  which  places  a  high 
on  the  0  output.  This  will  be 
the  state  of  U24  from  the 
preset  received  when  the 
patch  was  last  turned  off. 

Unless  the  tones  for  a  one 
or  zero  are  being  received,  the 
output  of  U21  will  be  low, 
assuring  a  high  on  the  output 
of  U23  and  the  patch-inhibit 
terminal  of  the  autopatch.  A 
low  applied  to  the  patch- 
inhibit  terminal  will  turn  off 
the  patch. 

When  the  tones  which 
comprise  a  *  (941  Hz  and 
1209  Hz)  are  received  (to 
activate  the  patch),  the 
outputs  of  those  two 
decoders  go  low  and  are 
inverted  to  highs.  These 
highs,  applied  to  the  inputs  of 
U16,  give  a  low  out,  pro- 
ducing a  high  output  for  1)20^ 
which  is  inverted  to  a  low  on 
the  preset  pin  of  LI24.  This 
low    at    the    preset    of    U24 
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places  a  high  on  the  0  output 
and  the  inputs  of  U22  and 
U23.  This  preset  state  of  U24 
will  remain  until  a  high  is 
received  at  the  clock  input. 

At  this  time  the  patch  has 
been  activated  by  the  *  tones, 
and,  if  the  tones  for  either  a 
one  or  zero  are  now  received, 
the  output  of  U18  or  U19 
will  place  a  tow  on  the  input 
of  U21.  The  output  of  U21 
will  be  high,  and,  when  this 
high  is  applied  to  the  input  of 
LI23j  along  with  the  high 
from  U24,  the  output  of  U23 
(patch-inhibit)  will  go  low^ 
turning  off  the  patch. 

If,  however,  the  first  tones 
received  after  activating  the 
patch  are  for  a  2,  3, 4,  5,  6,  7, 
8,  or  9,  then  one  of  the  U8 
through  U15  NAND  g^tes 
will  have  a  low  output,  which 
places  a  low  on  one  of  the 
inputs  to  the  8-input  NAND, 
U25,  A  low  input  to  U25 
gives  a  high  out,  which  is 
inverted  by  U33  to  a  low. 
This  low  applied  to  the  input 
of  U22  gives  a  high  out  to  the 
clock  input  of  U24,  reversing 
the  logic  on  the  Q  and  0 
outputs,  leaving  a  low  on  the 
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0  output.  This  results  in  a 
high  out  of  U23  to  the 
patch'disable  terminal  of  the 
patch. 

The  state  of  U25  will  not 
change  (locking  a  high  on  the 
output  of  U23),  unless  the 
clock  input  returns  to  a  low 
and  then  goes  high  again.  This 
cannot  happen  unless  U24  is 
preset  again  by  a  low  on  the 
preset  pin,  because  the  low 
on  the  0  output  is  applied  to 


Parts  List 

U1  through 

U7 

NE&67 

CI 

0.47  uF 

C2 

lOuF 

C3 

1  uF 

C4 

A  uF 

D1,  2 

1N914 

R1 

10k  trimpot 

R2 

4Jk 

R3,4,7 

?,2k 

R5 

10k,  to  turn  pot 

R6 

5k 

T1 

8  n  ,  2k  miniature  audio 

U8  throygh  03 

y*  7400 

U24 

%  7474 

U25 

7430 

U26  through  U34 

1  m  7404 

the  input  of  U22,  locking  a 
high  on  the  clock  input  of 
U24,  The  next  digit  received 
cannot  affect  the  state  of 
U24,  and,  since  there  is  a  low 
latched  on  the  input  of  U23, 
a  one  or  zero  can  now  be 
received  without  causing  a 
low  at  LI23's  output.  When 
the  #  tones  are  received  to 
disconnect  the  patch,  a  low 
on  the  preset  of  U24  results, 
returning  U24  to  its  original 
state. 

Adjustments 

Each  of  the  NES67  tone 
decoders  was  tuned  to  the 
proper  frequency  by  con- 
necting a  frequency  counter 
to  pin  5  of  the  NE567s  and 
adjusting  R5  until  the 
counter  showed  the  proper 
frequency  for  that  decoder. 
Then  Rl  was  adjusted  so  that 
the  NE567s  would  decode 
consistently^  with  the  volume 
control  of  the   repeater's  re- 


ceiver  set  in  its  normal  oper- 
ating position. 

This  device  has  consider- 
ably reduced  the  anxiety  of 
the  repeater  committee  and 
monilors  and  was  well  worth 
the  less  than  $20  it  cost.  * 

Parts  Needed 

Resistors  {y*W> 

4,7k 

2.2k 

5k 

Capacitors 

.47  uF  t 

.1  uF  7 

1  uF  7 

lOuF  7 

ICs 

NE567  7 

7400  4 

7404  2 

7430  1 

7474  1 

Trimpots 

10k  1 

10k,  to  tyrn         7 

Diodes 

1N9t4  2 

Transformer 

8  n,  2k  audio        1 
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from  page  f03 

of  73  study  mitefials  for  the  cJ^ses, 
This  is  not  a  commercial  pitch,  just  a 
recognition  Of  the  work  of  autstand- 
ingclubs^ 

SEND  CARD.  GET  LIFE 
If  you  had  any  idea  of  how  expec- 


EDfTORIAL  BY  WAYNE  GREEN 

tantly  some  advert tsiers  Mratt  for  news 
from  us  That  v<hi  would  like  to  have 
theif  catalog  or  liccrature.  vou'd  never 
let  a  73  Magazine  get  onto  yotjr  shelf 
without  first  sending  tn  the  Reader 
Sen/tee  card. 

Just  inside  the  back  cover  of  each 
issue  of  73  \%  a  page  with  two  cards  on 
it    You    are    supposed    to   tear   out 


one  of  these  cards,  circle  the  numbers 
which  are  keyed  to  the  ads,  and  mail 
it  in.  Hq  one  will  be  upset  If  you  also 
use  the  card  for  a  subscription  or  for 
ordering  books,  tapes,  etc. 

In  order  to  further  impress  upon 
you  the  importance  of  consummating 
thiii  requined  bit  of  reader  duty,  we 
are  going  to  have  a  drawing  each 
nwnth  frtim  the  cards  relumed.  The 
¥vinrwr  will  get  a  life  subscription  to 
73.  With  this  bounty  available, 
perhaps  your  subcorrsciotis  mind  will 
work  this  over  and  kc^p  you  from 
getting  to  sleep  before  you've  filled 
out  the  card  and  returned  it. 

The  advertisers  put  a  lot  of  store  in 
reader  reply  response,  so  propitiate 
them  . . .  circle  away  . . .  mail. 


NOVEMBER  WINDER 

Did  you  miss  the  "Electronics 
Study  Guide"  in  our  November  issue? 
If  you  did,  you  also  missed  the  best 
article  of  the  month,  according  to  oyr 
readers.  As  the  winner  of  our  Novem- 
ber popularity  poll.  Ken  Wilson  of  St. 
Louis  receives  from  us  a  bonus  check 
for  SI 00,  in  addition  to  hrs  normal 
aft  id  e  payment,  A  typical  leiter  prais- 
ing Ken's  piece  can  be  found  in  this 
month's  "Letters"  coiumn,  but  re- 
member  that  such  missives  are  not 
counted  as  votes.  To  cast  a  ballot  for 
yom*  favorite  article,  simply  fill  in  the 
appropriate  blank  on  our  Reader  Serv- 
ice card  (after  you  circle  your  requests 
for  info  from  advert iwrs J  and  send  it 
in.  You'll  be  doing  yourself  srtd  your 
favorite  author  a  favor. 
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Jamas  C.  Chapel  W9HDA 
2349  Wigqins  Ave^ 
Spring  field  IL  62704 


Surplus  Adventures 


pound  foolish  i 


I 


Over  two  years  ago,  a 
friend  at  work  told  me 
about  getting  on  the  U.S. 
Government  surplus  sales  list* 
He  was  even  kind  enough  to 
give  me  the  back  sheet  from 
one  of  his  many  catalogs.  I 
fllEed  out  the  form  and 
watted. 

After  about  three  weeks,  a 
form  arrived,  along  with  an 
accompanying  booklet  of 
explanation*  The  range  of  sur- 
plus is  amazing  -  from  dental 
chairs  to  typewriters,  from 
army  jeeps  to  magnetrons. 
After  selecting  my  area  of 
interest  ^  mainly  electronics- 
related  equipment  —  and  also 
selecting  geographic  areas  of 
interest,  I  returned  the  form. 
It  wasn't  long  before  catalog 
from  Ogden,  Memphis,  and 
Columbus  started  arriving. 
Each  lists  several  hundred 
items  or  groups  of  items  avail- 
able at  various  military  or 
defense  storage  areas  within 
that  Defense  Property  Dis- 
posal Region.  For  example, 
Columbus  takes  in  some  of 
the  east,  most  of  the  north 
central  states,  and  even  some 
of  the  near  west.  Keep  in 
mind,  in  filling  out  the  form, 
that  if  you  find  an  item  of 
in  teres  tj  you  bid  on  it,  and 
you  win,  you  must  pick  it  up 
yourself  or  hire  someone  to 
pick  it  up*  The  government 
does  not  ship  or  arrange  ship- 
ping. 


The  bid  list,  besides  giving 
the  location  and  general  des- 
cription of  the  equipment, 
also  indicates  the  condition 
(good,  fair,  poor,  used,  or 
new,  and  repairs  needed  or 
parts  missing  if  applicable). 
The  condition  can  drastically 
influence  the  bid  price, 
making  that  point  an  impor- 
tant consideration. 

After  receiving  a  few 
dozen  pamphlets  or  catalogs 
describing  the  items  of 
interest,  mainly  a  good  AM 
signal  generator,  I  decided  to 
get  my  feet  wet.  1  proceeded 
to  bid  on  a  signal  generator  in 
Kinross,  Michigan.  I  also  bid 
on  a  unit  in  Omaha, 
Nebraska.  As  it  turned  out, 
the  government  sends  to  all 
bidders,  whether  high  or  low, 
a  list  of  all  winning  bidders* 
names  and  addresses,  and  the 
amount  they  bid.  From  this 
list,  I  found  out  I  missed  by 
$10  in  Michigan  and  was  $30 
low  at  Omaha.  This  list  is 
very  helpful  even  if  you  lose, 
since  it  gives  a  good  indica- 
tion of  the  going  price  of  a 
unit  at  that  location. 

After  several  additional 
bids  without  any  success,  the 
unit  I  really  wanted  appeared 
at  McConneli  Air  Force  Base 
-  an  AS1V1-44A  in  good  con- 
dition and  packed-  Having 
had  the  going  prices  at  several 
similar   sales,   I   added  about 


$20,  plus  $1   to  be  just  over 
an  even  amount. 

A  week  after  the  bid 
opening,  my  notice  of  award 
arrived,  along  with  the  bill  for 
the  remainder  of  the  amouni 
due.  With  the  bid  form,  it  is 
necessary  to  include  at  least 
a  20%  deposit  of  the  total 
amount  bid.  1  quickly  sent 
the  check  back  to  Columbus 
to  insure  my  purchase  of  the 
"new"  signal  generator. 

The  government  gives  suc- 
cessful bidders  one  month 
after  the  award  to  pick  up  the 
equipmenL  Since  McConneli 
is  at  Wichita,  I  came  up  with 
the  idea  of  having  a  friend  of 
a  friend  pick  up  the  generator 
and  take  it  to  the  airport  for 
air  freight  shipment.  Un- 
fortunately, the  friend's 
friend  had  changed  jobs  and 
left  town. 

Next  came  an  ad  in  the 
mail  about  a  directory  of 
packers  and  shippers  at  major 
bases  and  storage  areas.  Away 
went  my  cheeky  and  back 
came  the  book  by  return 
maiL  The  directory  didn't  tell 
much  more  than  ihe  yellow 
pages  in  the  Wichita  phone 
book.  It  was  obvious  that  it 
would  require  several  phone 
calls,  and  even  then  it  was 
questionable  what  t  would 
get  in  the  way  of  service. 

Out  came  the  road  maps 
to  see  how  I  would  drive  to 


Wichita.  It  calculated  out  to 
450  miles  each  way,  but  it 
was  all  interstate  or  toll  road. 
That  would  mean  at  least  two 
days  off  work,  plus  a  night's 
lodging  and  at  least  4  or  5 
meals  on  the  road,  skipping  a 
meal  or  two.  That  cost,  with 
the  driving  expense  or  even 
by  renting  a  car,  didn't  look 
too  appealing.  Time  was 
growing  short,  with  only  a 
week  and  a  half  before  the 
generator  had  to  be  picked 
up. 

A  call  to  the  local  airline 
showed  there  were  no  con- 
necting flights  that  would  get 
me  to  Wichita  from  Spring- 
field and  back  all  in  the  same 
day.  Another  call  to  another 
airline  discovered  a  morning 
flight  from  St.  Louis  to 
Wichita  and  a  return  flight 
back  to  St.  Louis  that  late 
afternoon.  Everything  looked 
fine,  until  I  checked  for  reser- 
vations  on  the  only  day  I 
could  go,  a  Wednesday.  I 
could  get  there  but  was  wait 
listed  on  the  return,  the  only 
flight  ai  that  time  back  to  St 
Louis.  Well,  1  picked  up  the 
tickets,  wait  listed  or  not^  and 
prepared  to  gel  back  some- 
how. 

I  told  the  boss  I  was  taking 
off  a  day  on  vacation  that 
Wednesday,  and  proceeded  to 
study  maps  of  Wichita,  The 
airport  is  on  the  southwest 
side,  and  the  base  is  on  the 
southeast  side  about  18  miles 
from  the  airport.  About  the 
only  thing  to  do  would  be  to 
rent  a  car  when  I  got  to 
Wichita.  A  cab  (with  the  wait- 
ing time)  would  be  astro- 
nomical. 

The  day  arrived  and  I 
drove  to  St.  Louis.  Every- 
thing looked  fine  until  it 
started  to  snow.  The  schedule 
was  such  that  1  had  about 
four  and  one  half  hours  be- 
tween scheduled  arrival  and 
scheduled  departure.  Taking 
no  suitcase  and  only  one  day 
officially  off  work,  1  began  to 
perspire  as  the  snow  con- 
tinued to  come  down, 

The  plane  arrived,  and 
about  that  lime  the  snow  let 
up.  Before  long  we  were  air- 
borne, and  1  began  to  see  the 
new  signal  generator  at  home 
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in  the  lab.  Arrival  was  pretty 
much  on  lime*  Having  no 
baggage,  I  hastily  proceeded 
to  the  rental  car  agencies. 
One  agency  had  no  line  and 
the  best  rales>  so  t  quickly 
found  out  why.  They  also 
had  no  cars  available.  A  quick 
review  of  the  other  agencies 
showed  only  reserved  cars 
available*  With  only  SI 9.47  in 
my  pocket,  I  knew  a  cab 
wouldn*t  be  possible.  Again, 
that  warm  feeling.  Just  then 
the  attendant  at  the  first 
rental  agency  called,  nne.  She 
unexpectedly  had  had  a  car 
turned  in,  I  was  in  business. 

The  time  to  the  base  was 
only  about  twenty-five 
minutes.  Upon  entering  the 
base,  I  asked  the  security 
guard  the  directions  to 
property  disposal.  He  sent  me 
to  a  large,  impressive-looking 
administrative  building.  When 
I  told  an  officer  in  the  first 
office  what  1  was  looking  for, 
he  scratched  his  head  and 
informed  me  1  was  on  the 
wrong  end  of  the  base.  The 
20^  per  mile  figures  started 
clicking  in  my  mind.  How- 
ever, he  drew  me  a  map  and 
away  I  went  with  the  rental 
odometer  clicking. 

Everything  went  fine  until 
I  ended  up  in  the  officers' 
housing  project  with  a  built- 
in  schooL  Next,  back  to  the 
nearest  guard  house,  where  I 
was  informed  I  should  have 
turned  right  where  the  quick- 
ly-made map  went  straight. 
Within  ei^t  minutes  and  an- 
other dollar  on  the  rental  car, 
I  found  the  disposal  center, 
an  old  quonset'type  building 
way  over  on  the  far  corner  of 


the  base.  All  was  fine  now, 
except  everyone  in  the  three- 
person  office  was  out  to 
lunch.  After  about  10 
minutes,  everyone  returned* 
The  paperwork  was  com- 
pleted, and  I  was  taken  to  an 
adjoining  building  where 
typewriters,  engine  parts,  and 
tools  lay  along  the  aisle.  Here 
it  was  at  last,  the  signal  gen- 
erator A  quick  examination, 
and  it  looked  like  everything 
was  in  order.  The  property 
disposal  official  helped  me 
load  the  generator  (in  its  huge 
case}  into  the  car.  It  was  so 
large  and  heavy  with  the  case 
that  it  wouldn't  fit  in  the 
trunk.  The  only  place  it 
would  fit  was  on  the  front 
seat  next  to  me.  Well,  mission 
nearly  accomplished  if  I 
could  get  it  and  myself  on  the 
plane  that  afternoon. 

Back  at  the  airport  with 
plenty  of  lime  to  spare,  I 
decided  to  look  thoroughly  at 
the  unit.  It  looked  in  reason- 
ably good  physical  shape,  ex- 
cept for  the  tag  that  stated 
**repairs  required,  repairable/' 
After  a  look  through  the  tech 
manuals,  it  looked  like  an 
interesting  piece  of  equip- 
mentj  even  if  it  was  17  years 
old  and  in  need  of  repair- 
Since  it  was  well  past 
lunch,  I  decided  that  I 
certainly  needed  something 
to  cat  and  time  to  plan  the 
next  step,  getting  the  gen- 
erator on  the  plane. 

After  a  tasty  sandwich  and 
pie  for  dessert,  1  decided  that 
the  first  approach  would  be 
to  check  the  generator  as 
baggage.  After  all,  I  didn't 
have  a  suitcase  and  the  unit 


was  in  a  sturdy  shipping  case. 
The  bid  description  had 
stated  100  pounds,  but  that 
had  to  be  wrong.  Besides, 
maybe  I  could  find  an  airline 
agent  who  didn't  mind  a  litUc 
heavy  baggage. 

A  redcap  was  found  and 
lipped  for  his  help  in  getting 
the  unit  to  the  check-in 
counter.  A  look  at  the  scales 
showed,  gulp,  100  pounds. 
After  10  minutes  of  "dis* 
cussion"  with  the  agent,  he 
talked  me  into  going  air 
freight.  He  would  even 
arrange  to  have  it  transported 
to  the  air  freight  building  a 
half  mile  away.  Over  to  the 
freight  terminal  for  the  paper- 
work to  get  it  shipped.  After 
supplying  all  the  information, 
I  was  informed  that  it  would 
be  on  my  plane,  assuming  I 
got  on- 
After  turning  in  the  car,  a 
check  at  the  airline  counter 
was  made.  There  was  no 
problem  in  my  getting  to 
Kansas  City,  but  I  still  didn't 
have  confirmation  on  the  KC 
to  St.  Louis  section,  I  decided 
to  give  it  a  try^  knowing  that 
my  newty-acqurred  generator 
would  make  it  even  if  I 
didn't.  Fortunately,  the  KC 
section  was  well  over-reserved 
and  I  was  able  to  stay  on  to 
St,  Louis, 

After  arriving  there,  it  was 
over  to  the  freight  office  to 
claim  my  "prize."  The  young 
lady  there  informed  me  that 
my  package  was  not  on  the 
flight  and  there  of  course 
were  no  more  flights  that 
evening.  I  had  no  choice  but 
to  arrange  transfer  upon 
arrival    to    the    local    airline 


serving  my  home  city,  and 
drive  back  home  with  an 
empty  trunk. 

The  local  air  freight  office 
was  to  call  Thursday  upon 
arrival  of  the  box*  Since  I  was 
away  on  business  Thursday,  I 
rushed  to  work  on  Friday  to 
check  my  messages,  but  no 
call  from  the  terminal  could 
be  found,  I  proceeded  to  call 
them,  but  no  grey  box,  as  I 
fondly  called  it,  had  arrived. 
At  that  point  I  was  ready  to 
collect  the  insurance  on  the 
box,  hoping  it  had  been  lost. 
Just  before  noon  I  called 
apin,  and  the  grey  box  had 
''just  arrived/'  After  parting 
With  some  more  cash,  the 
grey  box  was  finally  mine. 

Most  of  Saturday  and 
Sunday  were  spent  checking 
out,  repairing,  and  calibrating 
the  new  purchase.  As  it 
turned  out,  the  repair  was 
very  minor  -  a  shaft  on  the 
amplifier  tuning  capacitor 
had  slipped  and  it  was  a 
relatively  simple  and  quick 
repair.  Calibration,  cleanup, 
and  just  plain  looking  took 
most  of  the  time. 

After  all  my  adventures, 
you  may  ask,  *'Was  it  worth 
it?"  After  totaling  up  all  my 
bills,  including  redcap,  rental 
car,  psoline,  parking,  and  air 
freight,  it  still  came  out  to 
$150  less  than  the  com- 
mercial dealer's  price  (FOB 
his  location).  Right  now,  I  am 
bidding  on  a  dual  trace  oscil- 
loscope, but  this  lime  it  is 
close  enough  that  I  can  drive 
there  and  back  in  one  day, 
hopefully.  The  letter  of 
award  just  came-  I'm  off  to 
Omaha!  ■ 


Ham  Help 


I've  found  a  friend  who  myst  use  a 
"talk  board/'  Some  people  simply 
cannot  follow  as  she  points  out  one 
letter  at  a  time.  She  wants  an  LED 
version. 

ft  is  possible  to  u?e  a  numeric 
character  display  in  a  passable  alpha- 
bet display,  Do  you  have  someone 
among  your  readers  who  might  take  a 
handful  of  fCs  and  slap  together  a 
simple  readout? 

t  betjeve  a  two-digit  code  would  be 
possible,  if  a  character- by -chaf act er 
approach  were  used.  If  she  sketched 
each  characteri  bar- by  bar,  a  srmpler, 


but  tedious  approach  would  do  — 
tight  numbered  bars,  then  advance  to 
ne)(t  character. 

If  anyone  Is  interested,  I'll  send  his 
name  to  her  and  she  will  correspond. 

BcibRussW9NWV 

C.LH.  Home 

Box  98 

Walworth  Wl  53184 

Help!  When  you  got  me  interested 
in  RTTY,  you  didn't  teff  me  that  most 
of  the  machir>es  were  built  before  I 
was.  Would  you  please  heJp  me  locate 
a  pair  oF  323B  lub^s  and  an  NE42 


tube  tor  my  Model  15  power  supply^ 
A\m.  *'RTTY  SWLir^"  {73,  Sept., 
T977)  was  great,  if  vou  live  in  New 
Jersey p  How  about  for  the  west  coast? 
A  good  strong  60  wpm  English  news 
station  might  keep  the  XYL  from 
taking  an  eight -pound  sledgehammer 
to  my  green  keys. 

RTTY  ^s  really  a  lot  of  fun  and  my 
thanks  to  73  for  getting  me  started* 
There's  not  much  entertainment  here 
in  the  Mojave  Desert  and  waiting  for 
the  20  mule  team  to  bring  the  wire 
and  generator  to  power  a  RTTY  unit 
is  great  fun. 

T.  A.  WuppWAGWFK 

13597  Gilbert  St. 

N.  Edwards  CA  93523 

I  need  schematics  for  an  Ameco  2 


m^tef    converter,    model    C6  2,    and 

Tecfaft   TR-20/144,    PTR-a,  CC-144. 

Bill  Moitenhauer  WA2FFZ 

Box  3,  BD  1 

Glassboro  NJ  08028 

He! pi  I  need  a  schematic  of  an  Et<:o 
Model  425  oscilloscope.  Manufacturer 
hasn't  been  able  to  help* 

David  R.  Wilks  WB5ZHJ 

2C04  Lakehill  Litne 

Piano  TX  75023 

I  ne^d  an  operator's  and  service 
manual  and  schematic  for  an  Eico  753 
Tri-Band  SSB/AM/CW  transceiver. 
Can  anyone  he!p?f 

Tony  Renna 

PO  Box  391 

Ftp  Jones  CA  9&032 
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TS-700A  Calibrator 


10  kHz  steps,  no  less! 


David  F.  Miller  K9POX 
7462  Lawler  Avenue 
Niks  IL  60648 


Owning  a  radio  tike  the 
Kenwood  TS-700A  with 
full  two  meter  coverage  and 
all  mode  operation  brings  a 
new  pleasure  and  convenience 
to  operation  on  that  band. 
The  VFO  rivals  a  crystal  In  Its 
stabltity  and  the  operating 
ease  of  the  radio  leaves  little 
to  be  desired  .  , ,  except  for 
the  following-  The  TS-700A 
utilizes  a  10  MHz  crystal  for 


calibration  purposes;  the 
crystal  oscillator  is  then 
divided  by  ten  to  1  MHz,  and 
then  to  100  kHz  by  the 
action  of  two  TTL  7490  ICs 
in  series.  The  system  works 
well  and  puts  a  great  deal  of 
circuitry  into  a  very  small 
space^  but  why  stop  there? 
Since  most  repeater  inputs 
and  outputs  are  not  on  TOO 
kHz  increments,  but  rather 
on  10  kHz  points  within 
these  100  kHz  segments, 
why  not  add  just  one  more 
7490  decade  divider  IC  and 
end      up     with     calibration 


points  right  on  the  repeater 
input/output  frequencies?  It 
isn't  all  that  difficult  to 
accomplish  and  will  pay 
dividends  for  many  QSOs  to 
come!  Even  if  you're  a  dyed- 
in-the-wool  SSB  advocate,  the 
vastly  increased  number  of 
calibration  points  offers  a 
distinct  advantage  in  knowing 
exactly  where  in  the  band 
you  are  at  all  times.  The 
modification  to  be  described 
has  been  made  in  two  differ- 
ent TS-700Asj  mine  and  that 
of  K9GBG,  and   the   results 
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have  proven  to  be  more  than 
worth  the  effort  involved. 

Because  of  the  compact- 
ness of  the  circuitry  in  this 
radio,  the  approach  used  was 
perhaps  a  bit  unorthodox^ 
but  it  ended  up  looking  very 
neat  and  the  operation  is  FB. 
Rather  than  adding  another 
circuit  board  (which  could  be 
located  directly  in  back  of 
the  calibration  board),  I 
chose  to  make  it  easy  on 
myself  and  simply  ''piggy- 
backed''  the  additional  7490 
IC  directly  on  top  of  the 
present  1  MHz  to  100  kHz 
divider  IC  designated  as  Q5 
on  the  marker  unit  board 
(calibrator  board)  No. 
X50-1 280-00.  The  five 
ground  connections  on  the 
new  IC,  which  I  call  Q6,  are 
carefully  soldered  directly  to 
the  corresponding  pins  on  Q5 
(pins  2f  3,  6,  7,  and  10), 
giving  the  new  iC  (Q6)  plenty 
of  mechanical  support.  The 
Vcc  (+5  V  dc)  is  also  picked 
up  from  the  **hosl"  IC  (Q5, 
pin  5}  using  a  steady  hand, 
low  wattage  iron  with  very 
fine  tip,  and  as  little  time  on 
the  IC  pins  as  possible.  Pins  4, 
8|  9,  and  13  on  the  new  Q6 
are  not  used  and  should  be 
clipped  off  at  the  point  where 
they  widen  out  ne^r  the  body 
of  the  IC,  This  leaves  but  four 
more  active  pins  to  be  tied 
down,  and  they  should  be 
bent  straight  out,  90"^  from 
their  original  position^  at  the 
point  where  they  widen  out 
Of  these  four  remaining  pins^ 


■iiiiiiii         II  mil' 


■^■Pl^        ^^■■i       ■ 

I  Q5 

U    6    5  4    3    2    1 


8    9  10  1* 12 


^^y^^j^^r^j^-^^^j^^ 


Addition  of  7490N  IC  Q6  to  TS-700A  Operating  Manual, 


Calibrator  board  foil  layout  (bottom  view)  from  TS-700A 
Service  Manual  before  modification. 
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1  and  12  are  easy  —  simply 
run  a  short  length  of  hookup 
wire  between  them  and 
nothing  else.  We  now  arrive  at 
the  "input/'  pin  14^  and  the 
''output/' pin  n,of  06. 

Everything  up  to  this 
point  can  be  accomplished 
merely  by  removing  the 
bottom  chassis  cover  from 
the  TS-700A,  but  now  we 
must  take  out  the  four  screws 
that  hotd  the  calibrator  board 
to  the  chassis  bottom  frame 
and  turn  the  board  over*  care- 
fully. First,  remove  the  2  pF 
marker  output  coupling 
capacitor  C8.  Careful ty  score 
the  printed  circuit  board  foil 
as  is  self-explained  in  the  cir* 
cuit  board  before  and  after 
photos^  and  remove  the  foil 
between  the  pads.  I've  found 
that  an  X-Acto  knife  works 
well  for  this  sort  of  surgery; 
heating  the  foil  with  an  iron 
after  scoring  will  help  to  give 
you  a  clean  liftoff.  The  out- 
put of  05  is  now  isolated  and 


can  be  rerouted  to  pin  14 
(input)  of  new  Q6  using  a 
short  piece  of  hookup  wire 
(see  photos  of  completed 
modification).  Another  short 
length  of  hookup  wire  will 
connect  pin  11  (output)  of 
new  06  to  the  output 
coupling  capacitor,  which 
should  be  increased  in  value 
to  82  pF  (use  a  disc  ceramic 
of  at  least  100  WVdc).  This 
change  puts  the  level  of  the 
new  10  kHz  markers  on  a  par 
with  what  you  were  used  to 
before  this  modification.  I 
also  added  another  0.1  uF  @ 
100  WV  dc  disc  ceramic  from 
+5  V  dc  to  ground  as  close  as 
possible  to  pin  5  of  05  (on 
the  foil  side),  inasmuch  as 
TTL  ICs  do  tend  to  generate 
quite  a  bit  of  noise  and  it  Is 
so  easy  to  add  this  extra  bit 
of  insurance  at  this  time. 

That's  all  there  is  to  it;  the 
modification  when  done  as 
shown  will  not  affect  the 
accuracy    of    the    TS-700A 
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Calibrator  board  foil  layout  (bottom  view)  from  TS-JOOA 

Service  Manual  after  modification. 


internal  calibrator  as  long  as 
reasonable  care  has  been  exer- 
cised in  handling  the  board 
and  you've  stayed  away  from 

the  trimmer  capacitor  desig- 
nated TC*L  Once  you've  put 
everything  back  together 
again,  it's  alf  over  except  for 


the  fun!   I   think   that  you' 
agree  that,  like  the  TS-700A 

itself,  you'll  wonder  how  you 
ever  got  along  without  it! 
High  accuracy  markers  every 
10  kHz  makes  an  already 
exceptional  transceiver  even 
more  so,  ■ 


Frorit  view  photo  of  calibrator  board  after  modification. 


Rear  yiew  photo  of  calibrator  board  after  modification. 


from  p&ge  23 

Starts:  1500  GMT 
EiKte:  2200  GMT 
Sunday .  March  5 
Stam:  1500  GMT 
Ends:  2200  GMT 
TKn   wilt   t)e   the  first  U.S.  SSTV 
cx}ntesL  It  hs  been  organized  by  B^ 
Brooks  Kendall  W1JKF,  Dave  Ingram 
K4TWJ.  and  Wayrte  Green  W2NS0/1. 
73  M&gazitm. 
BANDS: 

AN   authorized   freqiiencies  wfttirn 
the  3.5,   7C    14A  21,  and  28  MH7 


bands.  Slow  scan  activity  oentefS 
around  the  foilotA/ing  frequencies' 
3845,  7171,  14,230.  21,345,  and 
2S,6B0  kHz.  Outside  the  Americas, 
activity  on  40  and  80  meters  occurs 
lower  in  frequency. 

EXCHANGE: 

EKchange  of  pictures  should  in- 
clude: callsjgns^  RST  report,  and  con^ 
tact  number,  starting  with  DOT  The 
contact  number  is  irrespective  of  the 
band(s)  uad.  Note:  FCC  rules  require 
SSB/CW  exchange  of  calisigns  by  U.SL 
stations.  Do  not  ifictudc  contact  num- 
ber. 


SCORiNG 

Score  orve  (1)  point  per  contact  on 
3.B,  14.0.  21.0  MHz  bands,  and  ftve 
(5^  points  per  contact  on  7.0  and  28.0 
MHz  bands.  There  is  a  multiplier  of 
ten  nO)  for  each  continent.  Score 
eight  {8>  points  for  each  country 
{ARRL  list).  Twenty  (20*  points  for 
each  contact  worked  through  OSCAR. 
The  same  contact  can  only  t>e  worked 
once  on  each  band. 
LOGS: 

Logs  should  contain:  date  and  time 
of  contact  in  GMT,  band,  caltsign, 
report  <RST)  sent  and  received,  con- 
tact number  sent  and  received,  points 
and  multiplier  per  contact,  final  score, 
and  your  signature  of  the  log.  Logs 
must  be  postmarked  no  tater  than 
March    31,    197a   Send   fogs  lo:    R. 


Brooks  Kendall  WUKF.  10  Stocker 
St.,  Saugt^  MA  01906,  or  Dave 
Ingram  K4TWJ,  Eastwood  Village 
1201  So,,  Rt,  11,  Box  499.  Birming- 
ham AL  352tO. 

A  complimentarv  two-vear  aib- 
9cript»on  to  73  Magszine  and  a  cer- 
tificate will  be  awarded  to  the  top 
scorer.  A  certificate  Mill  be  awarded 
to  the  top  scorer  for  the  most  couT^ 
%nm  worked.  Certificates  will  be 
awarded  to  those  who  have  worked  afl 
call  zones  21 /Kl  through  W0  K0. 
Awards  and  certificates  will  be  prift- 
sented  at  Dayton  Ham  ven  lion.  If 
winners  cannot  be  present,  awards  and 
certificate  will  be  mailed  to  their 
QTH.  Contest  results  and  photos  will 
appear  in  73  Magazine! 
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Richard  Dun  don  W7RG 
25230  168  PL  S.E, 
Kent    WA   98031 


Keeping  the  Zap 
Out  of  the  Shack 


—  protection  for 
your  two  meter  lightning  rod 


.3/B  DIAMETER  HOLE   TO 
EXPOSE  CEMTER  CONQUCTOH 


FERRIT£    eEADS    |2l 
(SEE  TEXT) 


'^=^ifr= 


no  15  OR  no  (4  WlHE 


SOLfiER 


-^__J^ 


Fig.  L 


With  the  tremendous  in- 
crease in  2  meter  and 
up  activity,  many  amateurs 
are  upgrading  their  antenna 
systems  and  installing  them 
higher  and  higher  A  common 
insullation  found  in  all  areas 
of  the  country  is  a  single  or 
multiple  2  meter  beam  array 
topped  with  a  2  meter  mod- 
erate-gain  vterticaL  Of  course, 
this  vertical  Inevitably  be- 
comes a  very  good  lightning 
rod  -  that's  where  the  trou- 
ble starts. 

Most  verticais  are  not 
mechanically  or  Internally 
grounded  like  the  plumber's 
delight  beamSt  Therefore^ any 
atmospheric  static  (i,e.,  rain, 
snow,  or  just  good  old  light- 
ning) has  nowhere  to  go 
except  down  the  center  con- 
ductor of  your  coax,  right 
into  your  nice  multl dollar  rig, 
and  zap! 

If  you  ground  all  your 
antennas  after  each  operating 
session,  this  article  is  not 
necessarily   for  you.   But,   if 


you  want  a  low  rf  loss  dc 
path  to  ground  at  all  trmes^ 
here's  one  approach  which 
works  and  is  easily  con- 
structed, at  a  minimum  cost, 
with  no  insertion  loss. 

Simply  putj  use  a  couple 
of  ferrite  beads  (the  large 
ones)  around  a  piece  of  no, 
12  or  no,  14  wire,  and  you 
have  it.  Amiddn  nrtarkets  a 
series  of  43-801,  73-801,  and 
64-801  beads  which  will 
handle  a  no.  12  wire  through 
the  center.  The  no.  43 
material  covers  50-200  MHz, 
no.  73  materia!  covers  50 
UHi  and  down,  and  no,  64 
material  covers  200  MHz  and 
up. 

Pick  two  beads  to  suit 
your  frequency  of  operation. 
Drill  a  3/S"-diameter  hole  in 
the  center  of  a  female 
coupling.  Solder  a  piece  of 
no,  12  (or  no.  14)  tinned 
copper  to  the  exposed  center 
conductor  of  the  coupling. 
Slip  the  beads  over  the  wire, 
down  as  close  as  possible  to 
the  center  conductor  of  the 
coupling,  Form  the  wire  over 
the  beads  to  the  outer  surface 
of  the  coupling,  and  solder  to 
make  a  good  ground  connec- 
tion. 

Note  that  the  "N"-type 
coupling  usually  has  gaps 
between  the  insulators  at 
each  end  of  the  coupling  and 
allows  easy  access  to  the 
conductor  for  sol- 
However,  if  the  in- 
Is  solid  and  con- 
a  little  more  effort 


center 
dering. 
sulator 
tinuous, 


will  be  required  to  expose  the 
center  conductor. 

An  alternative  (I  did  not 
try  it)  CQuId  be  to  use  a 
coaxial  "tee/*  remove  the 
male  pin,  and  substitute  a  no, 
12  wire  with  the  beads 
slipped  inside  the  male  end, 

I  recommend  a  good  braid 
ground  to  attach  directly  to 
the  modified  coupling  (use  a 
tubing  clamp)  to  minimize 
any  stray  current  flow 
through  your  rig, 

in  my  installation,  there 
was  no  identifiable  change  in 
power  level  or  swr  between 
the  modified  "ginderspatch** 
and  an  unmodified 
coupling,  ■ 
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Kf 


HY-GAIN'S 
MODEL  269 

Continvtotisty  loaded  VHP  antenna  designed  for  portable 
and  ^alkie-talMe  applications,  D>nstrueted  to  with^and 
rough  handling,  completely  insulated  with  speeial  vinyl 
coating,  it  can  be  bent  at  all  angles  without  destroying  or 
crackin£  |>rotective  finish.  Cannot  be  accid«Ataily  Aborted 

RUBBER  DUCKIES 

No.  269  —  Fits  Standard,  Motorola,  Hy  Gain  $8.00 

No,  274  —  BNE  Base S9.0D 

No.  226  —  TNG  Base  Wilson  5  Watts * ,  , ,  $10.00 

Wo*  228  -  "F"  Bas  &  Wilson  2  Watt  &  Tempo  .  p , .  $10.00 
No.  273  —  SO  239  Base,  Kenwood,  Drake $9.00 


ASTATIC 
MICROPHONES 


SILVER  EAGLE -$69,95 

T-yG8-D104^  trariststorized  .*.....*>..... 
T  UG9-D104,  ''Sliver  Eagle/'  transistorized 
UG'D104,  ceramic  or  crystal 


*    t-  m  -a    * 


/$48.60 
.S69.95 
,  $42,60    V 


SLINK  Yl  $43.95  Kit  A  LOT  of  antenna 
in  a  LITTLE  space  New  airikv®dipote* 
with  helical  loading  radiates  a  good 
signal  at  1/10  wavelength  longl 


'pitttmt  A/o    J.iSSJ20 


Httmmw 


jAKEi  H0m.nt 


ful 


eiMtiiiai 


rM 

•uiKt  iir 


IBHI  Efll  (e  CfKl 


<C  i  ri4tr  tUi 


^»««lini  ituugt  tm 


•   Thi»  afticlrictOyi  vmll  80/  75,  «□  i  TOm^lv  «nt«rvia  op«r«f*s 
11  »ny  l«nflrh  (rom  24  to  ?0  f««f   •  no  #j|fTj  tsUun  W  Jrj,n*matC*i 

«nouigntohiin4nH:orap«ri!nvfii  •  MFh«9»{po««f  *  iowpSWR 
OwrcomcMvlvaO    r5  40  A  20nwl»rtlHPiidi    •   mucfi  lOi««r  atmo- 

«vJi^  Cf^nlbii^iing  335  I«c4  or  rad^t^ig  COniSuCfor   b«iun.  U>  n 


FT101E 

FTIOIEE 

FT101EX 

FL2100B 

FTV650B 

FTV250 

FV1016 

SPIOIB 

SP101PB 

FA-g 

RFP102 

XF30C 

XF30B 

DC1 

RFP104 

FT? 

ALL 

FT301S 
FT30lSDig 
FT301 
FTSOlDig 

FFDX50 

FC301 

EHB 

LL301 

FL110 

=  V301 

=F301 

"P301D 

ro30i 

5  P 1  20 
KF90B 

tCF90C 
<F92A 

-BIOIS 
=  RlOlSDig 
=  D6 
=02 

-M-1 


W     FT'30t  Of  FT-WttD    • 

160-10M  XCVR  $79  9 

T60-10MXCVH  759 

160-10M  XCVR  699 

Linear  Amplifier  479 

6M  Transverter  239 

2M  Transverter  275 

External  VFO  125 
Speaker  25 

S  pea  leer /Patch  64 

Cooling  Fan  18 

RF  Proc.  Early  101  EE  79 

60O  Hz  CW  Filter  40 

AM  Filter  40 

DC-DC  Converter  <EX)  &0 

RF  Proc    Late  101  BE  79 

FTlOl  Service  Manual  25 

SO-10  M  XCUR  40W  Pb^  499 
SOLID  STATE  TRANSCEIVERS 

1 60-1 OM  40W  PEP  559 

160-10M  40W  PEP  750 

160-10M  240W  PEP  769 

160-10M  240W  P£P  93B 

ACCESSORIES 
52  Low  Pass  Filter  34 

Ant.  Tuner  1  59 
Ext.  Relay  Box  t  7 

Phone  Patch  49 

Wide  Band  SSB/CW  Amp.  165 

VFO  125 

AC  P/S  FT301/3Q1S  157 
AC  P/S  w/ciock  and 

CW  Identifier  239 

Monitor  Scope  263 

Speaker  FT301/221  R  25 

AM  Fitter  40 

FM  Filter  40 

SS8  &  Proc.  Filter  45 

160.2M/SW  RCVR  999 

160-lOM/SW  RCVR  749 
6M  Converter  24 

2M  Converter  25 

FM  Detector  20 


XF30D 

RFPI01 
FLIOI 

FT227B 
FT221R 
FT620B 
PB1424 


MMB-1 
MMB'2 
MMB-4 

YO100 

YP1S0 

yc60i 

YC221 

YC500J 
YC500S 
YC500E 


FM  Filter 
AUX/SW  Crystals 
RF  Proc.  IF  LI  01  > 
S/S  160  10M  XMTTR 
VHF  FMSiSSBXCVR 
2M  FM  Mobile  XCVR 
2M  AM/FM/CW/SSB  XCVR 
6M  AM/CW/SSB 
Marker  Unit620B 
FT221  Service  Manual 
MOBILE  MOUNT  BRACKETS 

FT101 
FT  2A 

620 B   221    301 
MONITOR  test"  EQUIPMENT 
Monitor  Scope 
Dummy  load  Watt  Mete* 
Dig.  Readout  101/401 
Dig.  Readout  221/221R 
FREQUENCY  COUNTERS 
500  MHZ  10  PPM 
500  MHZ  1   PPM 
500  MHZ  0.02  PPM 
MICROPHONES-  MISCELLANEOUS 


VH55 

YDS44 
YDS44L 
Y  DS46 

YMae 

SP401PB 

XF31C 

FRG-7  Receiver 


Lo  Z  Headphone 

Hl-Z  Base  Mike 

Lo-2  Base  Mike 

Hi'2  Mike  101  EX/401  B 

Lo-Z  Hand  Mike 

Speaker/Patch  {401) 

600  Hz  CW  Filter  401 


QTR- 24  World 


1  to  9 
10  to  2S 
26  to  49 
50  and  up 
Clock 
1  to  9 
10  to  25 
26  to  49 
50  and  up 
FT  901  DM 
FT  901  D 
FT901DE 
FT901SD 
FM  Unit 
AM  or  CW  Filter 
Keyer  Unit 
Mernory  Unit 
DC' DC 


40 

5 

79 

649 

$319 

6B8 

365 

25 

15 

23 

23 
23 

$246 

78 

199 

119 

239 
399 
537 

15 
29 
29 
16 
16 
59 
40 

$318 
315 
315 
315 

30 
30 
30 

30 

$1299 

1149 
1  ^149 

1115 

40 
40 
40 
125 
50 


Name^ 


Call 


Address. 
City 


State 


Zip. 


Order: 


Radio  Electronics 

209  Mystic  Avenue 
Medford  MA  02155 
(617)  395-8280 


FREE    Gift    With    credit  card  #, 

Every  Ofder!     signature — 


Card  expiration  date 


TUFTS 

CATALOG 

INDEX 


A  Ida  -  30 

Alpha  —  2 

AMECO-  19,  26 

Antenna  Specialists  —1,2 

ARRL  -  4 

Astatic  —  1 

AHas  -  16,  24 

Avtec  —  30 

eSrW  -  2S,  29 

Bird  -  26 

Bomar  —  4 

Call  book  —  13 

CDE  -  30 

CES  -  30 

CIR  -^  2 

Covercraft  —  27 

Cushcraf t  —  S,  9 

Data  Signal  —  27 

Den  iron  —  4,  5 

Drake-  5,  10,  11 

ETO  -  2 

Finco  -  22 

Ham  Key  —  1  5 

HiQ  -  27 

Hustler  —  16 

HyGain  -  1,  20,  21 

Icom  —  17 

JMR  —  3 

KOK  "  2 

K  LM  ^  1 2^  24 

Kenwood  —  27 

Larsen  —  29 

MFJ-15 

Microwave  Filto'  —  26 

MorGain—  13 

Mosley  —  t2 

Newtronics  —  16 

NPC  -  23 

Nye  Vfking  —  13,  27 

OK  Tools  -  27 

Rohn  —  22 

Sams  —  18 

Shu  re-  17 

Slinky  -  1 
SST  -  21 
Stinger  —  22 
Swan  —  3,  4 
TEE/AX  -  7 
TeleM  —  6 
Tempo  —  24 
Teletower  —  30 
Ten  Tec  —  19 
TPL  -  30 
Tripleit  -  23 
Tr»  Ex  -  27 
Van  Gorden  —  27 
VHF  Eng  -  14 
Wilson  -  25 
W2AU  -  26 
W2VS  -  26 
Ya«su-  1.  13 


o  Check  enclosed  a  Visa  a  Master  Charge  d  American  Express 


Dealer  Programs 
NOW  Available 


Master  Charge 

American  Express 

Visa 

Prices  FOB  Medford 
MA.  MA  residents  'add  5% 
sales  tax.  Minimum  S3.00 
for  shipping  &  handling  on 
all  orders. 

Dealer  programs 
NOW  available! 
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FM2015R 


All  Solid  State  CMOS  PLL  digital  synthesized  -  Nc  Crystals  to  buy>  bKHt  lt»pi 
144  ^  149  MHl  LED  digital  iBadout  PLUS  MARS -CAP* 

#SMHiBind  CDvefsg«  ■  TOOO  Chafinels^msteB^of  1heusual2MHzto4MHi  400 
to  80a  Channeft}.  4  CHANNEL  HAM  1C  MEMORY  WITH  SCANNING-MULTIPLE 
FREQUENCY  OFFSETS  -  Elictronic  Auto  lunifig.  Tfansmii  ai%d  Receive-lMflmal 
Multipurp^os«  Torifl  O»c(latof-RIT-Discnmmator  Merer  #15  Wans  Output  # 
UnnquAlad  Recarver  Sensitrvity  a^^d  Se1e^;tivitv-15  Poi&  Fi*t»r  MonoMituc  Crystal 
Fihsf  and  Automatic  Tuned  flec«iirer  Front  End-COMPARE'»SijpofbEnginsori(Yg 
«fid  Superior  Conimarcial  AvFomcs  Grsd«  Ouality  and  Construction  Second  to 


Nona  at  ANY  PRICE 


BBKDK 


$399 


00 


Rrst  with  SSB  HF  Digital  Tuning,  is  only  ttie  beginning 
of  wtiat  ttie  amateur  gets  fram  the  CIR  Astro  200. 


.  1  turn  t%  m  iwvi  tat 

IflC    iM^  CVC^Jl  b^fft  9 


2*  fw  is^g/at '.    ' 
ifK:$l500  -IOC  .-mb^v. 


f  ^ 


GET  ON  TOP  WITH  ALPHA 


i3B-usaHCW 


Cd   priflf  Jo  litH  5¥5^rft 

;« 

mc  fliia  and  iceancy  cf 


T)w  Diaarr  gf  Qw  45TII0'  200  «  v^ 


TRANSCEfVtRS 


2  Meiers  VHP  Disguise 

ASPS^748  ttno^t  carsf;  ASPS- 798  iFord.  MercuryJ 

ASPR  788  ^Chrysler,  Dcidge,  Plymouthl 

S45.00  cacti 

Fea tyring  a  5/8  wavelengtii  taper  ground 
stainless  st&&\  whip,  this  antenna  provider 
except ionat  performance  with  the  exact 
appearance  of  a  conventional  broadcast 
receiving  antenna.  The  DURA-COnTM 
piatect  whip  reduce^  power  losses  to  deliver 
more  signal  When  used  with  ASPROIS 
coupler,  this  antenna  will  allow  simul- 
taneous use  of  both  two-way  and  broadcast 
radios.  Stub  tuning  provides  2.5  MHz  band- 
width for  multiple  channel  use.  Swivel  base 
may  be  mounted  on  surface  with  up  to  35^ 
slant.  Specify  frequency  when  ordering. 

Gain: ._.._,  2.5  dB  VSWR:    .._...  Xess  than  1.5:1 

Maximum  Power:    ,  . .  .  1D0  watts  Bandwidth:   .....,..,  ,2.5  MHz 

Frequency  Rang*:  .  144-174  MHz  Nominal  Impedance:  .  .  .  50  ohms 

(specify  f  reqyencyj 


'. ^jt  — ■ 


HM-225 


HM^iao 


HIV^IS? 


A  GREAT  OP&RATfUG  YEAR  tS  STARTiNG  RIGHT  NOW 

SUNSPOTS  ARE  UP  -  COt>iQmQNS  SHOULD  BE  THE  BEST  IN  YEARS. 

THOUSANDS  Of  ENTHUStASTfC  NEW  AMATEURS  ARE  ON  THE  BANDS 

HAMMiNG  W/LL  BE  TERRffiC  - 
BUT  COMPETfTlON  WfLL  Bf  ROUGH/ 


WHEN  QRM  RAGSS  AND  THE  PILE  UPS  DEEPEN. 
WOULDNT  YOU  LIKE  TO  HAVE.  .  . 

■  AU  THIE  flOCK  CRUSHING  POWER  YOUfl  LICENSE  ALLOWS  -  anfltfmoda*  -  with  no  mewl 
to  'bflby'  V^ur  ilnnnr  nr>  dury  i£:vcrfi-  or  cime  limiil  at  alF? 

■  IMS  T  A  NT  BA|S»PCKAMGf  'rt^Q-TUNE-LfP'  all  ths  way  from  10  thfough  SO  ineters,  wlih  iht 
«xckjA4v«  ALPHA  374? 

■  COVFflACiE  ALL  THE  WAY  OOWNf  TO  160  WETEftS  w(th  rhe  smooth  tuning,  #<1tt  rugged 
ALPHA  7f  rlf*«^•"'^'^^*Ja^^ 

■  CRjSP  PENf  THATtNG  "TALK  POWtR"  -  as  mutih  a$  10  dS  eiTrH  va  '(pynch  Ihrooe^'  iPi/htn 
ihe  QDing  gin  ntnilv  lougti.  with  The  ALPhA^VOMAJC  split  bend  £p«€ch  proceuor?  It'i  a 
'VH«ciivB  at  ttw  t»ni  rf  proctRsor  lower  in  distortion,  and  vqtv  bbsv  id  use  wiiHi  »ny  rigl 

«  THt  Pf^OTECTIOIV  OF  A  FACTOR V  WARRAhiTY  THAT  RuMS  A  FUtL  18  MQMTHS  tr* 
timtn  JM  tong  at  cnrnTSPliUVW  unitf  J  lETO  tfi»*  lo  build  pvBry  ALPHA  ttt  J*9T  fnr»ir*f  dtld 

w*'n  malilnii  progract;  not  on«i4^ngla  «•■  of  ALPHA  7fl.  77D,  or  374  pc^wcr  uanatorrntr 
falltif*  Kaa  ftvar  b**n  r«if}ort«dM 

■  THE  PURE  PLEASURE  Of  OWf^lNG  ALPHA ' 

Alpha  76     $1195,;  Alpha  77D  -  $3195;  Alpha  374-  $1595. 


EHHHORN  TECHNOLOGICAL  OPERATIONS.  INC 


HJianiTl     &E4«mnt  V«p  -m4» 


HMfttT^   11  EkfifliMtVafi 


gm^*^   r Jta  t4t»  •  !»»  aif  tiJ  OMP  '^Tu'd'faiFi '    '«  ir  tm  Hff  ^s^     ■*■■•*■  vSkar 


*ai  ' 


»r 


MIM  4MMHMl]r}iK1«*i  ilrtfit*^  MdVflHt 


f  t.f^lllCJI4  VfCmCATtOIH 


m  tr^  m»  9"^  WF  Vi  1^ 
Hin  rriTw  ifM  *i«wi«  tar  <Mf  V«F*  I 


1MB   «H    t-t^ftfi^ 


i*^ii««ni 


■P"i^l^iw  » 


t  «»  J    <IGrfiKj''U  i 


r  1        IT  11—  ■" 


Tufts  Radio  Electroniis  •  209  Mystic  Avenu«  •  Medford  MA  02155  •  (617)  395-8280 

TC-2 


Tufts  Radio  Electronics  •209  Mystic  Avenue  #  Medford  MA  021S5  •  <617)  395-8280 


why  waste  watts ? 

<SWR-iAS29.95) 


SWR-1  guards  against  power  loss 

If  you*Te  not  pumping  out  all  the 
power  you're  paying  for.  our  little 
SWR-1  combination  power  meler 
and  SWR  bridge  will  tell  you  so.  Vou 
read  forw*ard  and  reflected  power 
simultaneous  I V.  up  to  1000  watts  RF 
and  1 : 1  to  infinity  VSWR  at  3.5  to  1 50 
MHz- 

Got  It  all  tuned  up?  Keep  it  that 
way  with  SWR-l.  You  can  leave  it 
right  in  your  antenna  circuit. 


® 


ELECTRONICS 


I 


DELUXF 

74:  TRre^Nii 

MOBILE 
ANTENNA 

•  Aulumdii  :jlly  jiltu>ti.^  it^ 
puYpet  rt^snT^ricK  lor  2U.  4Q 
and  75  meters 

•  Fow«r  miifcl  ii\  5IHJ  Vi^t^ 
PEP 

•  Ifiduifes  h.Dsr  WLljon,  au!i> 
FiuluioiJi  jnd  whip  top-  ^f- 
rjcm     74?  AnieniLi 

Pric«:  $10935 


r 


EXrtL'SIVE 

DELLVE 

f  BAND  MOBILE 

45  ANTENNA 

•  ^11  tijjid  manual  switch irii 
jnlcnnj    tof     10.    15.   20.  40 

•  Pnvcj  Titl^ii  Ji  1000  Walti 
P,EF, 

•  Indtidi^i!  ha«  W4.ii<Hi  with 
ntnhtlcimil  jndl  ^\  (myt  whip 
iLiFi  fiTi-'lRtn.  45  Antrnfui 

Pricf-:  $11 99 5 


SWAN  METERS  HELP  YOU 
GET  IT  ALL  TOGETHER 

These  wattmeters  tel»  you  wtiat  s  going  on, 

W(th  one  of  these  inline  wattmeters  power  reaafngs?  For  whatever  purpose 

vou  II  know  If  you  re  getring  (t  aH  we  ve  got  the  wan  meter  for  you  Use 

together  a  1 1  tfie  1 1  m  e  N  eed  n  jgti  ac  you  r  S wa  n  c  red  it  card  AppI  ic  at  ions 

curacy?  Migfi  pawer  handdns?  Peak  at  yoiir  dealer  or  write  to  ua 


,«^n  "i-,,"^  7v\ 


^Wftr.^ 


•wmff 


JMR.  /MOBIL-MR' 

Two-way^radio  tieadset  with  superior  fidelity 
Etectret  Capacitor  boom  microphone  and 

palm-heid  talk  switch. 


$69.95 


WM2000   in-tme   watt^ 
meter  With  Musde  Scales 
to  20O0  w^tn   Wew  Hat- 
fwportse  directional  coup 
jer  for  maitimum  3ccur^t?y 

$87.95 


WM3D00  Peaic-reading 
wattmeter  Heaa*  iMS 
power  then  witrv  the  flick 
of  a  switch,  true  peaic 
Dowtr  of  vowr  5ingie^ 
sideband  ^i^nai  That  s 
wriat  county  on  SSB 

$87.95 


WM1 50€  High  Acicuracv  tri- 
une wattmeter.  10%  full 
scale  accuratv  on  5.  50 
500  and  1500  watt  scaJe? 
2  10  50  MMZ  Forward  ind 
reflected  power  use  a 
for  tfouble  shooting  too- 


ELECTRONICS 


SWAN  LINEAR  AMPLIFIERS  A  Miirk  U  2000 
watt  P.E.P,  full  legal  input  power  unit  or  ihr 
I20nx  matching  CvRnct  1200  wiitt  P,E.?.  mpui 
powerhou.^e  with  built-in  powftr  supply.  The  choice 
is  vouzs.   $ttBll.y^& 


NEW  Swmn  B4MBK 
Mobile  Impedance  Matdier 

It    keeps    your  transinjtter   and  your   atitefkriA 
sp«fllciiie  terms  for  a  song.  Price:  $23.95 


on 


CYGNET    1200X     PORTABLE 
LINEAR    AMPLIFIER 

To  quadruple-  the  oyiptit  of  the  300B  Cyettet  de 
?iot  o.  simplv  add  this  matching  unit  for  more  than 
a  kilourati  of  power.  Complete  with  self-contained 
power  supply  and  proWsinn  for  external  ALC  iMs 
Cvgnet    offers    exceptionaUy    high    efficiency    and 

Additional  Swott  products  include:  fixed  and  m(*bi!e  antennas,  VFO's  telephony  patch, 
VOX  wattmeter,  mitrophone§  and  mounting  hits.  As  another  extra  sen^tce,  only  Swan 
Electronics  of  fen  factory  backed  finaneinR  to  the  amateur  radio  communtty.  \  mt  an 
aiAthorized  Swan  Electronic^  dealer  for  complete  details 


® 


ELECTRONIC! 


/MODEL 
1015-/ 


V 


£■« 


Cw>llT1^ 


FOR  BROADCAST-QUALITY  TRANS- 
MISSION AND  RECEPTION  FOR  BOTH 
MOBILE  UNITS  AND  BASE  STATIONS. 

•  Boom -mounted  e  lee  tret -capacitor  micro- 
phofte  delivers  studio-quality,  undii sorted 
voice  reproduction.  Variable  gain  control 
let&  you  adjust  for  opUmutn  modulalion. 

•  Cushioned  ear  cup  lets  you  monitor  in 
privncy  -  no  speaker  blare  to  disturb 
f>lhers-  Blocks  out  environmental  noises, 
loo.  Made  of  unbreakable  ASS  plastic. 

•  HpttdHiind  self'fldjusts  Tor  comfortable 
wc'rir  over  tong  hours.  Spring-flex  hinge 
1f*U  you  slip  headset  on  and  off  with 
ju»t  one  hand.  Reversible  for  right  or  left 

ewf, 

•  Headset  can  be  hung  on  standard  micro- 
phfini^  clip. 

•  On m pact  palm-held  talk  switch  lets  you 
keep  hnth  hands  on  the  wheel  for  safer 
driving.  Mad^  of  unbreakable  ABS  plastic. 

•  BuiUin  FET  transistor  amplifier  adapts 
microphone  output  to  any  transceiver 
impedenf^e. 

•  Compatible  with  most  two-way  radios  in- 
eluding  atJ-channel  C8  units. 

*BuiU  in  Velcro  pad  for  easy  mounting  of 
the  talk  switch. 

•  Made  in  U.S.  A, 


SPECIFICATIONS 

Earphone  impedance 

And  type:  8  ohms^  dynamic 

Microphone  type;  El ectnet  capacitor 

Hkrophone  frequency 

responses  200-6000  Hz 

Amplifier  type:  FET  transistor. 

variable  gaiJi 

Amplifier  battery  7 -volt  Mallory 
power;  TR-175 

Switching;  Relay  or  electronic 


IDEAL  FCm  EVERY  TWO-WAY  RADIO 
COMMUNICATIO.s^S  NEED  .  . 

CBoperaiors  -  Amateuf  radio  operators  • 
Police  and  fire  vehicles  •  Ambulances  and 
emerRencj'  vehicles  •  Taxis  and  trackers  - 
Martne  pleasure  and  work  boaU  •  Con- 
itructEon  and  d*Fmolition  crews  •  IndustH- 
il  communicationa  •  Security  patrols  • 
Airport  tower  and  ground  crews  *  Re- 
mote broadcast  and  TV-cajnera  crews  • 
Foresters  and  fire- watch  unitfi  • 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-82S0 

TC-3 


SVmN1200X  LINEAR  AMPLIFIER. 
TALK  LOUD  FOR  A  SONG 


EveryOCidv  l^kfr$  pD^er  and 
nowhere  can  vou  get  mofe 
Of  It  for  S549  5S  ttian  wttfi 
our  Cvgnet  ISOOX  linear 
^mpHfi«r. 

Wttti  100  ware  Of  dfivtng 
power  vou  re  on  me  atr 
witn  a  sGffca  iJOO  watt^  P£P 
input  and  most  people 
wo^  t  b€  Able  to  tell  vou 
from  someDottv  Oper»ftf>o 
full  POfe. 

UneartTv  on  m^  t300K  is 
excellent  efficiency  ts 
oursTandinq.  1 17/^30  A  C 
tx3W€r  supply  Is  tHjilT  in.  a/id 
fearures  iifce  pf  ovtsion  for 
ejtternai  alc  give  you  the 
ftenbititv  you  ne^  to  get 
we  most  out  of  vour  ng 


vou  «•  ipCH  vamf  riKvt  skcoa 

Hoctt  eumr  paiMsf  *r  M  jfSD  VKCM 

nQM  Hwjf'  imp  'for  ^i^u. 
a^  ow  aiira  >.  tM  tiTDvcn  iMM 
r  dunti  of  iwlwn  ^^lu  lalt 

'  HHtilUHJIU  ttWlf  JffipHlin. 

Tm  mm  t  aju*  mai  the  nancfc 


DtQWCl3  for  both  A«  4f  [fKk  jm  HkV 

00  «^f  r  I.UWV  241  bindi  fnmt  ifl  te  iO 
meten  ind  jai  itta  r^ttSB^mlKH  It;  4 
10Q  ¥f  atCs  anving  power 

OK  i  Swan  TJddK(^M«rt:lNnH|f 

tii«Diii^  watt  jnc  ^mo  ifcitfta 

Iwwidwlitcint  iHpfillcv0omitv6wr 
Oi  Mr  or  wrm  a  ta 
cygnat  13001  isoo-  wja  www 
■^Cvficr  copuI'IK'  wmDyPi  Vi 
tilD.''Z]0¥pDWtf  SUOOtV  4S«L1B 

IMdt  tlODO-  Witt  titWMt  jwnpimt 

power  lUdPhr  and  two  S-s^ 


dC*! 


Borttf  ourt  nwiic  id 


m  IP*  fiiik.|  [BY<Ai*f  'H^ftfif,  bIQ,  QlJiSt 


NEW  TRANSCEIVOS 


THE  SWAN  METER  SHOWCASE 


SnPft  out  'lOlijiW  p#v4'' 
H  u)  mnpict  It  CDuHi  ■naasLn- 


ftns* 


JWH  HMiicv  TrilE  iWffflHlar 
witti hioh aonufici  SMI-I eh«s 
wu  11  IB 4 1  $¥*  «r  A  tfinii 
eiiir«aucrciR  Awn  i Tm ss 
IMl  PnEppon  PC  t»Wd 

aupHfiwUMatii 
I  It  M  ncft'DuiiiJivt 
tnm  mn-iPDAaeflWR 

■Mar .      Ki4  95 


WtHt  bfUdQB  bfldflM  Qm  prtot  tmrtw .  Tfilt  inv 
on  rm  we  inicftiBfnpBft  mmr^  it  i 

fnrn  1:$  iij  11a wtr  M^ low intii4einioi&  n 
yatiCf  IHUUH  MUM  iMtf  H.  BOO  WW-1»  PWW 


750  CW  -  $679  95 

If  vou  m  iwHlv  for  ntt  louD'aMng 
wxTEt  v«iirrf  rwA  tor  DM  mw  ivmr. 
-  no«at(sffiP«ipiitania 

CW  KiVD  mar  wNtcaDH  K«  too  Ht 

Often  liHS  imuinit  control 
•  BttVOUOtilflrDntri  u»  LUl  CW 

iBortQQKHfCfVIUl 


3 50 A   ^  $599.9  5 


350 O  -  S6&9.9  6 


n  (ntmyi  10  mmn,  usi  i53  Cir 
(J  Hhi.  }J  nt  iHMiwiaifi  crvffic 


D»i  Nit^  MvMmom  MSI  liens 

AccnwTwt 

» V)f  j  vw 

>  iiKin.tfvMfifnpiWlif 

avTwrnw  wnn  imorvitiarTtftong 

nt  of  Kcmofin  wu  cin  H3d  litvr  lor 
^C^K#0  pprttjrmjt^f' 


reouvBU  for  ciaciiirr 

CW  lUvforw' nvniDT  triOi 

CW  ludD  tMr  IP  mdi  MD  rii 


JUXCssenft 

*  1ilUIEItCl»ivert(Fr 

*  irOW  ilneir  afnonher 


SjaiitaKlcfHfD«>«  K  90114 
addHfssui'Df 

fAMlDllttDW^MI 


■Hnine  rawi«)  trc  isv  art 

!  wnn  mc  urna  ant  oi  »niii 

ffrrrTaflinMhrm 

SKsn  D  norm.  mouDviQ  mF 

siniilHaR  to  tioQ9t  votirfCMW  to  iMi 

^  iluvtt  p«rti«  for  rvpvici^  or 
JAyeaii|^EwCaiJS«  vOuontHiHO 
i  vduneed  n 


OUR  NEW  M-34  EXmNDABlE 
MOBILE  ANTENNAS 


m?  M-S4iT)etiiM  anttinriiflivaf  vou  id, 
1 E,  and  20  matan  ano  orait 
pvrfDrrmncp  *n  itouQty.  ruggad 
OKlon  for  onlv  5^?  7i 

TTtifi  wtiann/ar  you  w«ni;  11  vw  un 
buy  tUtoofiDnil  iso.io  orAD  metar 
rcTi  I  jnn  1  cip  wctlon  for  $30,»  to  iJi  W 
deiHndHioon  ttii  bind  and  miki  a 
ruli-capabHrcvtDur-barioar  oueorit 
One  ttiit  navar  ntadliCDil  ctian^aior 
adjustmoftti  iftar  Initial  tuniro 

wnat  t  mora,  at  no  axtra  cott  vou 
gat  raaturn  liict  snwam  pep.  low 
9tintdirig  wave  ritio  at  ranofianee, 
indanarHlfntraiananca  ad-juttrntnn 
onaachDftn^^durQandfi,  FKcei3[iofU.i 
tunMridfh  ai^i3  J  f^A^.  d?^ 
law  vHna  ■4^#iiitancF  pf  of\  le  trut  j3i<i 
90atDri«it  WI01  niQeiH*nwTtat,  Fnatar 
TiOfTWi  a*na  aoarfFnenti 

thit'iltia  Und  of  innaviMtfa. 
problvm-ioivlrHf  trintino  tMt  QOtt 
inid  iwtn  nmotMHi  antanfm  ^  |u« 
Tn*  M  ■  U  tMjT  tri«*,  IM" 


© 


TiSAutmnabc  Swan  automatfi^ 
rnotMHa  antiriflH  witfi  tfia  7ia  m  •  band 
antwina  Vitorif  70.  to  or  75  m«*rt  wrttn 
VDur74?  without naad  i^orcoll  cham^e 
or  otrwf  afllitstments  a^tef  irtHial 
tuning  Anigriamobitedntfrrtrui 
Eie^jgnftTt  ttir  ,Ti  J  m  miim  effmienchi' 
ufMtrleof  5D0  watts  PEP 5IH.K 

HlUMItt  49.  This  SWIirh-attlufCafiit 
S-I»nd  jntbrlna  Feaium  a  ^win  Hl-Q 
cou  and  po«tlu*-<cap,  '^■ppBrtion 
switch  wim  COLD-PtAtED  cpntact?.* 
MUtCt  ia  1  s.  ^a  m  tptus  nve  e«]itons 
for  Tf  fwtfrn  and  go  tO  work  fcnowlrfl 
thii  rygowaritsnni  hi  ckjim^iti 


Put 


Iff  ml 


OW  WU  tClOa  fV  Bit  u»Mr^DW4  Ria 
:  7%«car*ev  taaa^dMiriits&tetsD 
tt  300  waCB  'Oliii  MM  01^  flivf4ad  npioa 
'  !%  aUiJiaLv  mtODiQ  m-iaw  ntKanettt 


fhifil.'f  mil  iilm 


Snts 


toSO&wam 

1  >to 


tfwntwWH»Di 

WTttmvtpr  It  gh«f  vou  poawr  to 
TOd  watti  on  two  kUci  PMJS  fWIt 
from  11  to  s  1  tor  Biirufi  mim 
S  to  110  HHt  And  ■*  a  paofe 
ifiadur  It  raidf  frua  (>«•: 
amiinpa  powor  of  vour  voice 
tmoulaiad  iipnAi  Fut  rnDonie 
iorttitnj  or  rtriiecxwd  pDnw  on 
KJUfttosoowataif) 
mum  -i^iect  M  am  or  ofan 

WW'TOOA  P*a«  laatdlng 
Wittrnpfir  ta^-at 


Nifty  itm  meter  lult  fi>r  VHF  nrbbflf.  ITill 
Cji'AiXr  nrew  Easy  lD-:nstall  fWiveK  matiintMhlt 

IS  the  per+»rt  niuminjreG  wamnctBr  tor 
3'jn«ter  mobile  CornpiCt  arri  t*p»Ol*.  II 
atves,  vpu  Ti*«3  Stales.  0-?ti  wiitts  arw)  fl-WO 

Watts  aif  IDs  jccurj-cy  'SWf  rrqm  1  1  to  |-1, 
Fr-equenciBi,  frpm  ^0  rp  li^  MM;  WNIAI^TOD 
ivtU  Power  Het«r  vt''.  mi.. 


AMERICAN  RADIO  RELAY 
LEAGUE  PUBLICATIONS 


THE    BAD  10    AMATEUR'S   HAKOeOOK 

t978  Edition  ($8.50  n»tmn 
THE    flAOia    AMATEUR  S   NAMOaOQK 

197S     Ed*tk3«i     amh     Boui^     ($1350 

R«ail| 
AffRL  A^rrFNNA  BOOK  (S&.OORM4H) 
UNDERSTANOIMG     AMATEUR     RADJO 

iSBSXi  RiUill 
THE      flAOlO      AMATEUR'S      V,HJ^. 

MANUAL  (S4.00natM I) 
FM  AI40  REPEATERS  (S4jQ0  RfljUl 
ARRL     ELECTRONICS     DATA      BOOK 

<$4.0ORtti«0 
SINQLE  SIDEQANO  <$4jOO  Retail] 
ARRL  HAM  RADIO  QPEBATIN<S  GUIDE 

i$4.G0  Rvtail) 
SPECIALIZED      COMMUNICATtONS 

TECHNIQUES  FOR  THE  RADIO  AMA^ 

A  COURSE  IN  RADIO  FUND  A  MENTALS 
4t4.00B»ta*il 


RADIO  AMATEURS  LICENSE  MANUAL 

GrrriNG  to  know  oscah  (sa.oo  r»- 

HINTS  AND  KlftlKS  fS2.00  RetailJ 
LEARN  li^G      TO     WORK     WITH      im'E- 

GRATED  CiROJlTS  (SS.QORfltaiO 
SOLID  STATE  DESIGN  mAXS  Rauill 
TUNE     \H    THE    WORLD     WITH     14AM 

RADIO  IS7J00  Retain 

Pmdai^s  la  be  sold  s  1  unit  coniistif^ 

of:  WcH^kbfiQk.  T^k  Cssiette.  Cfill  Area 

M^ 
ARRLCXJDE  KIT  (SSJOOResaHl 
ARRL  MAP  {£3.00  Rets^il 
GST  BlhtDEH   l$5.00  Retat])  fv  6%  x  9^ 

QST 
LOG  BOOK  tS1.50  Retain 
MINI  LOG  IS.75  Retail} 
UC/F     CALCULATOR.    Tvo*    A    ($3jOO 

R«tailJ 
PatH  of  ftAESSAGE  BLANKS  fS^O  Rvitill 


ZJ^tTW-  MLA  2500    $799-50 

DefiTrnn  Raflin  has  packitij  ^M  lh« 
tea  tyres  a  MnB^ir  3TTipl|fl4r  lihoUld 
have  mio  rneir  n*w  MlA-^SOOk 
Any  Ham  *hG  worki  It  can  (ell  y&u 
the  Mi,A-2bO0  really  Mat  butit  to 
make  amateuf  radict  mora  lifn. 


ALC  c;krcuit  to  ftt9v*nf  owarioadrng 

16€l  inru  10  m«ter* 

iOOO  w*tt|  PC  mout  on  CW,  RTTY  or 

SSTV  CQFiiinuoui  Duly 
V^FLji^le  rprCf^jif  Cqqung  lyatem 
Sal  I -con  tain  ad  c«>tihnuQui  auiv  povi^f  luppi:^ 
Ti^O  EIMAC  ftfi^i  CKlvrn^l  Anode  cera<Tf*c/' 

mwi^l  HtOdAi  oparjtin^  in,  aroun<K4  grid 
Ci>iran  MARS  frtquancitt»  wiinoul  mckdiliczliQRi 
5Q  onm  ifVDul  ai^d  out^ill  imnprsibncai 
Bu^M^n  RF  «r,i|imei*r 
li^v  Of  ?a4v  AC  30-<ie»hj: 


Ttiird  ard«r  oiitortion^  down  at  laait  30  rft 
Fr«qu*ncy  rangsi 

l.aMHf  U-ft-^SI  3.5MNf  (1.4-4. 6| 
7MH£  Ifi.O  9.0J  I4MHJ  llt.O^Lb.oJ 
21MH/  (16  0-^2.0)  29MHI  pa.O-JO.D 
10  watti  urmm  tot  1  kV¥  DC  mpui 
l^ftCh  rnoiir^iPng  htt  jviitable  {H"  rnicKl 
Stie-    aiet"  H  H  I*-'  W  n   14"  D    WL  47  ID^ 


io.i 


Novice  Crvstals  (Soactiv  Sand  Onlv 


■S^J^    TWO  METERS       Motfro.a  HT  220  Crystal^ 
\^   CRYSTALS  IN  STOCK  In  Stock! 

Standard  •  icom  •  Heathkit  •  Ken  •Clegg^ Regency  •Wilson  •  VHP 

Eng  •  Drake  •  And  Other  si      S4.50  @  Lifetime  Guarantee 


Make/Mode! 


Xmtf  Freq, 


Rec,  Freq, 


Tyfts  Radio  Electronics  •  209  Mystic  Avenue  ^ 

TC-4 


Medford  MA  02155  ♦  (617)  395-8280 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


Super  Amp 


front 


r 
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ir  til  a  ikriiplin»r  yours  ihinking  of  buying  daspi't  iM^vir  at  Idiiit  lOOO  to  1200  watts  output, 
to  the  dnteniiA,  v^^j'rp  buying  ihe  wrong  smpNfiflrt 

Oyr  New  Super  Amp  ii  tweeping  the  counlry  beceuu  hHrnt  hlM  rMJi/sd  thai  ih^  D^nTron 
ArriJlHiDT  wHI  d«liv«r  ia  tha  iHil«nna,  (autfjui  p^vVdr},  vi/biil  Ptbpr  rn.inufsctuFen  rate  si  rnput 
postfif. 

The  Supwr  Amp  rum  a  full  2000  wstts  P.E,F.  input  on  SSS.  and  1000  wtiti  tX^  on  CW.  RTTY 
Or  SSTV  t6040  nwloii,  ttw  mflMimunn  \e^i  powsr. 

Ttw  Super  AmD  it  odmpact.  Iovn  profile,  has  a  lofid  o<nfl  p^aix  calMnet  lEmrJins  maKimuTTi  TV  I 
iheddtng. 

The  hcirt  «f  our  Mnpltfw,  Etw  pcMct  supply,  a  a  cantinuovt  efuty^  ■^l-coftunwd  lupfrty  buflt 
fw  cenltt t  p»ff  ormanot 

W«  iTtoMnwo  Tftt  4 -S7  2ft 'ft,  i^miurtriri  wftpFkhorH  XMb«v  m  A  maUnif  diamfaot  feaiufing  ihe 
an^ctefTund  vari^ilt  ci>al'nf  tytum. 

TIk  haim  H  DtnTron  prtd*  tlwcrttehei  on  f^ir^f ly  vu&tk,  ^nd  wt  f tfhi  t»  kaap  pmsi  dcvwn.  Thal^s 
wi^if  lim  ijhrnarnic  O^Tron  LKMor  Amfiirmr  beats  thfrm  all 

$574.50 

The  80-10  Sfcymateher 

Haf*'t  an  anieniia  tuner  for  flO  d^rnugh  10  meEari^  ihwKim  500  h  P.E.P.  wfd  marchs  your 
52  ohm  tramoaiiMn-  la  a  rjAkiirt  itiini  anteniu. 


ContiiHMMM  tivung  3.2  -  30  mc 

Ceramic  12  poirlion  rotafy  iwitch 

SO-239  racHptional  to  trarumittar 

Randorr  wire  runer 

300Q  vqH  capac\tOT  ifadcing 

Td{:jjldd  Iftduitldir 

CarAmic  flnteoni^  feed  thru 

7"V(f,  B"H,  e"D.,  Woiflht:   Bibs, 


«eMtT**iC« 


559.50 


Read  forward 
and  reflected 

watts  at  the 
same  time 


Ev«T  wwiM  tMm  fciW*t  hv  irws*  real  biji*i  iom/rtma  4Ad  r«rtti*  iMttaga  ufmrtlaciafluilv 
t^  ihai  pvfKl  mvtcih.  So  upgrade  witti  the  DvtTnm  1/t-2  Duai  m  i4.n«  Wattrrvtv. 


Match  everything  front  ibo  to  lo 
with  the  new  160-XO  MAT 


U&tk  Til*  t^onitor  Jmm  mm  Jaiywd  t» 
catK  of  pwiTWtiaimtr^g  ctem^nL  H^m  lold 
lA  thaY  KkanHHJ  •  3  krkmvwtt  tuner  «niti  a 
tkiili  «n  wartrrwlBf .  a  (rcni  pwi<l  jpitcnrw 
ial«ctOr  for  csf9x^  bManead  line  and  r^ulofn 
wiTB.   So  wFCThpnairtd  the  i60'1t>mMorii[(v 

Tuner.     Il'i  a  Itfetnne  tmAtrrtent  at  $299  SO. 


S299.50 


M«et  the 
SuperTfffier 


The  DanTron  Supet  Tunet  tunai  ewrything  Irorn  100  \Q  meters.  Whether  you  hm 
bitVic4d  Ijne,  co^x  csbFe,  r^Fidom  of  tang  win.  the  Super  Tuner  will  match  the  anlxfina 
impad^moa  to  youT  tiafiin^it^r.  All  DtnTrori'  iun«n  five  you  meximum  i>oiiiv«r  irvitier 
tronn  your  transm liter  ng  your  entemria.  erid  nn'%  that  where  it  rujly  counti? 


1KW  MODEL 


SlZ^.SO 


3  KW  MODEL 


$229.50 


Intraducing  Dentran^s 

NEW 

Jk  Monitar  Antenna  Tuner 


Retail 


$99^SO 


SPECIFICATIONS 

•  Continuous  Tuning  1.8—30  MH2 

•  Forward  reading  relative  outpui  power  meter 

•  300  watt  power  capability 

•  Built-in  encapsulated  balun 

•  Mobile  mounting  bracket 

•  Ceramic  Rotary  Switch  12-position 

•  Capacrtor  spacing  1  000  volts 

•  Tapped  toroid  indticfor 

•  Aritenna  inputs: 

a.  Coax  unbalanced  S0239 

b.  Random  wire 

c.  Balanced  feed  line  75—660  Ohm 

•  5%"  w.  St  2%"  h.  xB'*  d. 

•  All  metal  btack  wrinkle  finish  cabinet 

•  Weighti  2>4  pounds 


DRAKE  TVI  FILTERS       High  Pasat  Fillets  for  TV  Sets 

provide   more    than   40  dB   attenuation   at  52   MHz  ajid  low  en 
Protect  the  TV  set  from  amateur  transmitters  6-160  meters. 


Drahe  TV-300-HP 

Model  No.  1603 

For  300  ohm  twin  lead 

Price:  $10.60 


DRAKE  TV-3300-LP 

1000  watts  max.  below  30 
MH/.  Attt^nuation  better  than 
80  dB  above  41  MHv^.  Helps 
TV  i-f  interference,  as  well  as 
TV  Iront-end  problems.  Price: 
i26.60   Model  No.  1608 


DiaiteTV-t5-HP 

Model  No.  1610 
For  75  ohm  TV  coaxial 
cable;  TV  type 
connccton  tiivtalled 
Pdce:  SI  3-25 


LOW  PASS  FILTERS  FOR  TRANSMITTERS 

bav^  four  pi  sections  for  sharp  cut  off  below  channel  2,  and  to 
attenuate  transmitter  harmonics  falling  in  any  TV  channel  and 
fm  band.  52  ohm.  SO-239  connectors  built  in. 

DRAKE  TV-5200-LP 

200  watts  to  52  MHz,  Ideal 
for  six  meters.  For  operation 
below  six  meters,  use 
TV-3300-LP      or      TV-42-LP. 

Model  No.  1609  Price:  $26.60 

DRAKE  TV-42-LP     Model  No.  1605 

is  a  four  section  filter  desi&ned  with  43.2  MHz  cut-'off  and 
extremely  high  attenuation  in  all  TV  channels  for  transmitters 
operating  at  30  MHz  and  lower.  Rated  100  watts  input.  Price: 
SI  4. 60 
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PROFESSIONAL  HEADPHONES 

&  HEADSETS 


BOOMIAIC  HEADSETS 

For  the  ultimate  m  corrtiTiunications  con ven tent e  and  efficieficv  select  a  boom  mic  headset.  Long-time  iavorttes  of  professional 
communications^  boon^  mic  bea<^9tE  aUow  mhore  personal  mobilitv  "uvhile  always  kectptng  thernic  proparlv  positioned  for  fast^  precise  voice 
transmission.  Boom  microphones  are  completely  adjustable  to  allow  perfect  positioning.  And^  boom  mic  headsets  teave  both  hands  free  to 
perform  other  tasks. 

All  nr^odets  ore  supplied  with  '*close-taiKing"  microphones  to  limit  ambient  noise  piclt-up  and  provide  superior  intelligibility.  Each  model  hs& 
a  convenient^  irtline  push-to-taJk  switch,  which  can  be  wired  for  either  push-to-t^lk  relay  control  or  mic  circuit  interrupt  for  voice  operated 
transrnitters*  The  switch  may  be  used  as  a  mornentary  push-button  or  it  can  be  locked  in  the  down  position.  AM  models  have  tough,  flexible^ 
8  foot  cords  which  are  stripped  and  tinned,  unterminated.  Communication  grey  with  black  trim. 


MODEL  C  BIO 


Dealer  Programs 
NOW  A  vailable 


MODEL  CM'1 210 


MODELCM-eiO 


DUAL  MUFF 
The  following  headphones  offer  outstandtng  sound  quality  and  mj 
earcushtor^s  to  seal  out  distracting  ambient  noise  and  concentrate  the 
C-1320  add  en  extra  margin  of  comfort.  Adjustable  headbands  ^nd 
five  foot  cord  terminating  in  a  standard  .250"  diameter  phone  plug 
trim. 


MODEL  CM  610  Lightweight,  dual  neceiver 
magnetic  headphone  (srmilar  to  ModeJ 
C-610).  Ceramic  boom  microphone  with  -51 
dQ  Output,  Can  be  used  with  any  mobile  or 
base  station  with  high  Z  mic  input  and  3.2 
to  20  ohm  audio  output.  Price;  $42.80. 

MODEL  CM-1320  Deluxe  dual  receiver 
dyrtarnie  headphonie  with  audion^eiric  type 
h^adphon^  elements  (similar  to  Model 
C  1320).  CBramic  boom  microphone  with 
51  d8  output.  For  use  with  any  mobite  or 
base  station  requiring  high  impedance  mic 
input  and  3-2  to  20  ohm  audio  output. 
Price;  S68.30. 

WODEL  CM  T 210  Rugged,  reliable,  dual 
receiver  dynamic  headphone  (similar  to 
Model  C  1210J.  Ceramic  boom  microphone 
with  -51  dB  purpuL  For  use  with  any 
nKibite  or  base  station  with  high  ^  input  and 
3.2  to  20  ohm  audio  output.  Price:  $56.90, 

MODEL  CM  1320S  Deluxe  single  receiver 
dynamic  hendphone  with  audiornetrlc  type 
headphone  element  (simifar  to  Mode' 
C-1320),  CefBTTiic  boom  microphone  with 
-51  dB  output.  For  use  with  any  mobile  or 
base  station  r«c|uiring  high  impedance  mic 
input  and  X2  to  20  ohm  audio  output. 
Price:  $54. BO. 


MOD  EL  0-61 0  Economical .  duaT  receiver 
magnetic  headphone.  Oelrvers  clear  re- 
ception. Lightweight  and  comfortable  yet 
MODEL c-1210  ruggedly  constructed  for  daily  use.  Ear^ 

cushions  seal  out  dislracting  noise  and 
are  removable  for  cleaning.  Price:  $9.95 

MODEL  SWL-610Simifar to  Model  C-610 
but  with  2000  ohm  impedance.  Ideal  for 
shortwave  receivers  requiring  high  im- 
pedance headphones.  Price:  $11.65 

MODEL  C'1 210  Medium  priced,  dual  re- 
ceiver  dynamic  headphone.  Precise 
sound  reproduction.  Deluxe  foam-fitled 
earcushions  are  extremely  comfortable 
for  those  long  sessions.  The  removable 
cushions  reduce  ambient  noise  penelra- 
tion  and  concentrate  signal  strength. 
Great  lor  noisy  environments  or  for  dig- 
ging out  weak  signals.  Price:  $28.30 

MODEL  C-1320  Our  finest  communica- 
tions headphone.  Audiometric-type  dual 
dynamic  receivers  assure  the  ultimate  in 
reception  and  performance  stability.  Ex* 
Iremely  sensitive  receivers  provide  high 
output  tevels  even  from  weak  signals. 
Luxurious  foam  (llled  circumaural  ear- 
cushions  are  removable  for  cleaning. 
Price:  $37.90 

HEAOPHOMES 

perb  con^fort  i or  long  term  wearing.  AM  the  models  have  circumaural 
siynal  at  your  ear.  Foam  filled  vinyl  earcushions  on  Models  C-1210  and 
self-aligning  earcups  assure  proper  fit^  Ail  models  are  equipped  with  a 
and  have  3,2  to  20  Ohm  irnpedance,  Commurticacion  gray  with  black 


MODEL  CM'1320S 


Mooa 

CS10 

SmSlO    !  C12I0 

CI  320 

OMia 

CM-uta 

tllO20 

Pi  132flS 

Heactphane'StnsirEviTY 
Ref  0002  Ornes,  tm^ 

1D3iiBSPL 
iSdB     ! 

lyjdBSPL 
i5dB 

ibjyb  SPl 
^dB 

lOSdfiSPl 
tiSdB 

l03dB3Pl 

lOldBSR 

tOSdB  SPl 

lOSdflSPl 
+5dB 

Hparipticiri«Ffequencv 
R&spQfi&eiuseahlel 

40 
1 5.000  H/ 

40- 
15.000  Hz 

20 
20.000  H? 

20- 
20.CW0  H^ 

4f^ 
1 5.000  H; 

20 
20,000  H? 

20 

20.000  Hz 

20 

20,000  wt 

Impedance 

3  2 

2D  ohm$ 

aOOOflhms 

37 
20  ohms 

3  2 

2QolTms   ; 

3  2 
20  ohm^ 

3  2 
20  Qfims 

32 
20  ohms 

3  2 
20  ohms 

Microphone 
Frequency 
Response 

1    "    ■ 

50 
3000  H? 

50        ' 
BUOOH/ 

50- 
9000  Hz 

&0 
BDOO  Hz 

Microphone 
Emf^edsnc? 

— 

- 

- 

Htgh 

High 

High 

High 

S^nsitii^ill^ 
BeloM  1  viU/micfOli^at 

-SldB 

-5ltfB 
:!^B 

-SldB 
±SdB 

-51  KB 

Cord 

5' 

s 

5" 

5' 

B 
{1  Am\ 

a 

a 

8" 

Plug 

250  Am 

2S0-  dia 

250"  Hit 

250"  d4 

unier 
ifiinated 

unier 
fningtfd 

iint«f 
mifiated 

iinrer 
minuted 

Gross  Wtighi 

Boi 
I227gl 

S  M 

12  oz 
I341g| 

15  01 
I42egf 

12  DZ 

15  w 

IBt^/ 
ISI  lg| 

12  01. 

Catilog  Numbei 

61630-063 

evesoos? 

61210031 

61320  012 

ei63Q0&4 

61200  056 

61320  013 

61320(115 
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^KE1M\A/000 


Vf0^2i 


$145.00 


TS-520S 


$640.00 


SSfl  THANSCEIVEn.  Proven  in  the  «hacks  of 
thousands  oi  discriminating  hemi,  f  iff  Id  day  sites, 
OX  &n6  contest  stations  sod  mobijo  initillatians. 
Superb  inginBBringand  itvlinf. 


SPS20  $28.00 

Opuonai  ffxternal  speaker  for  bolter  raadability. 

TV*e02  SZ49.00 

TRANSVEHTER.  Puts  you  on  2M  ih«  easy  way. 
144-146.7  MHz  or  optional  145-146  MHz, 


Destgned  estdusivelv  ior  usa  with  15-820.  RIT 
circyit  and  control  switch.  Fu]Jy  Eiompatible  with 
optional  digital  display. 

VFO'520  <l^ot  Shown)  StIG.DD 

Solid  State  Remote  VFQ.  RIT  circuit  with  LED 
ifidicstor. 


TR2200A 


$229^00 


P0RTA8LE   2M   FM   TRAIVSCEIVER.   12   Ch. 

capacity,  f^emovable  telescoping  antenna,  Extefoal 
12  VDC  or  internal  NICAO  b0tterie£.  146-146 
MHz.  6  CK.  supplied.  Switchable  2W  or  400mW 
output. 


COMMUNICATIONS  RECEIVER.  1.8  to  29.7 
MHz.  WWV  and  CB  band.  50  MHz,  W  MHz  con- 
vartef  optional.  Stable  VFO  8i  oscillator  for  5 
fixed  charraeFs.  1  KHi  dial  readout.  Xtal  filters 
(SSB/8  pole^  CW/6  pole^  AM/G  pole}.  Squelch, 
S  meter.  Noise  blanker. 


S-Sg&'Sig.S^  RSeSD  $49€.a0  T  599A44S9.00 

S5&  TRANSMITTER.  3J  to  29J  MH2.  Stable 
VFO,  T  KHz  dial  resdouL  8  poJe  Xtal  filter,  AM 
Xmission  available.  Built-in  AC  pwr  supply.  Split 
ffaquartcy  control  avsilabFe, 


The  NEW  KENWOOD 
TS-820S  transceiver 

TS-B20S  now  has  factory  Installed 
digital  readout  •  160  thru  10  meter 
coverage  •  200  watts  PEP  •  Integral  IF 
shift  •  Noise  blanker  •  VOX  &  PLL 
circuitry  •  DRS  dial  •  IF  out,  RTTY, 
XVTR  capabilities  •  Phone  patch  JN 
and  OUT  terminals  •  Rf  speech 
processor    1048.00 


KENWOOD  TR-75Q0 

2m  transceiver 

Tha  TR-7500:  •  PLL  synthe- 
sized •  100  channels  (88  pre- 
programed, 12  extras  are  diode 
programmable)  •  Sirigle-knob  chan- 
nel selection  •  2-digil  LED  frequency 
display  •  Powered  tone  pad  connec- 
tion •  10  watts  H\  output.  1  watt  LOW 

output    299.00 


The  NEW  KENWOOD 
TS-700S  2m  transceiver 

TS-700S  has  these  new  built- 
Ins:  •  Digital  readout,  receiver  pre* 
amp,  VOX,  semi-break-in  and  CW 
sidetone'  Plus:  •  Solid-state  con- 
struction •  AC  Of  DC  capability  •  4 
band  (144  to  148  MHz)  coverage  •  11 
fixed    channels  •  600    KHz    repeater 

Offset      679.00 


UNIDIRECTIONAL 
MICROPHONE 
MODEL  522 


$56,85 


This  is  3  dynamic  microphone  with  a 
unidirecttariaf  pickup  pattern  that  sup- 
presses unwanted  background  noise  -  the 
tvp€  of  noise  generated  by  other  dispatchers 
working  nearby,  ventilating  equipment,  or 
office  machines  in  the  same  area.  It  also 
suppresses  feedback  in  public  address  paging 
applications.  Long-l*fe  finger- tip  control  bar 
(locking   and    non-locking   action)   actuates 


microphone  ctrcutl  and  norm  at  ty  open 
external  relay  circuit.  Adjustable  height 
from  248  mm  19^  inches}  to  318  mm  (^2'^ 
inches)  overall.  Sturdy,  high  impact  ARMO- 
OUR®  base  and  case.  High  or  low- 
impedance  selector  switch.  2.1  m  (7  ft  J 
four-conductor  (two-conductor  shielded} 
cable. 

SPECIFICATIONS 

FREQUENCY    RESPONSE:   60   to   11,000 

Hz. 

IMPEDANCE  AND  OUTPUT   LEVEL: 

Dual.  150  ohms  +-^57  d8';  ,10  miliivoUs/ 

microbar.   High   ^- -i— 57  dB**;  1.42  milli- 

volts/microbar. 

*OdB  =  1  milJJwattper  lOmtcrobars 
**0  dB  =  1  volt  per  microfaar 

+  For  €or>nection  to  mtcrofihone  Inputs 
rated  at  1 9  to  300  ohms 
+  +For  connections  to  high -impedance 
microphone  tnputs 


TEE/AX 

Coax  Toggle  Switch 

$39.95 
Coax  Relay  Version 

$55.95 


I— ILJFR 


Model 
SW'5O0O 


*  5?ohm« 

*  SPDT,DPDT 

*  Pow«r1KW 


All  Brass 
Const  ruction 

Tofloft 
Inaulstad 

C^iptivoled 
Internal 
Contact  i 

Available  in 
liHF,  BNC.N. 
F,  al{  saries 
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'ATB-39 


4  ELEMENT  BEAM 


Cij«hcr«fi  en^ineefs  f^sve  tficorporaititc  ,  e  than  30 
years,  o'  de^gn  eKpen^e^iHce  into  the  bS'Si  3  hwA 
Hf  beam  avaiEAbie  today  ATB-34  nas  superb 
performance  wtli  three  active  element*  on  each 
bafidL  ihe  convenience  ol  easy  aase^bty  and 
modest  dimensions  Vakie  Hvough  Heavy  duty  al 
alumnnum  const  Fuhction  and  >&  pnce  C0fTH^i6fe  witti 
1-1  baKm 


10-15-20  METERS 


FORWAFIO  QAM  < 
F/a  RATIO  ' 
V3WR  - 


SPECIFICATIONS 

EXCEUfMT 
30  « 


HAHOtJNO  -      2OD0  WTI^TTS  PEP 
aOOM  LCNGTHFDlA    ^  tS  «  2  IJ« 


LOMSCST  EI.EUENT  .  Jl& 
TURNING  ftAGUS  -  It  9 
WMD  SFC  -  5  4  ^^1 

WElOHl  .  42  Lbl 

i«P«>  sufrvrvAL  -  iiO  wph 


UPS   SHIPPABLE 


«  239.95 

COMPLETE 


EMJOY   A  NEW  WORLD   OF    DX   COMMUNICATIONS  WITH   ATB-34 


J 


VHF-UHF  DX-ARRAYS 

144>  220,  430  mhz 


HF  MONOBEAMS 

10  15  20  METERS 


30  ILIMENT  DX-ARRAYS 


S6  IL£M^NT  SPECIFICATIONS 
Forward  Giln  "-■'-■'-  I4,i  tSa  lntp«d«nc!n  -- 

F/B  Riillo  ---*'-*^***  20  di 
FVrf.  Lcte*  »t  l/'i  fVt,  Ptjot 

hDrtlniitiJ    ~^-*- 45- 

V«rUul    -"— 2V 

144  MlU 


aa  oiiros 

VSwR  11  rraqiiincy I  -  I 

Bandwidth  W/V5W|t 

Lna  ttuui  l  -  I 4  rahi; 


10  MiTIH 

3  ELEMENT  BEAK:  Tou  can  hav«  an  outataixiiiii:  Alfnal  iiMinjg 
Lhlp  compact  tfar«^  alemenl  beam,  it  la  taally  mounted  on  a 
I tghCwiatfJit  mt/ator  and  takes  only  a  1  Lniltcd  amouM  of  apace. 

MODEL  NO.    A2B-;3  JS&.95 

4  ELEiMCNT  BEAM:  A  r«i]  DX>ra  b«am  for  the  active  ham 
¥^ho  winy  ft  lop  a\ff\E.l  aa  10  metari*  Mount  od  a  ^ood  ham  ro- 
tator.      M0DI:L  ^40,    A%9-4  179.06 


Heli^  lit" 

T^IBlm  Radltka  48" 

"*-*——  Maat  tXft.  1  in'' 

]«vt  V tigli  Lbs.  i 


E^swer  Maitdllnf 


:  KW  PEP 
432  Mhx 


SPECIFtCATIONS 

BOOM 

LOKGEST  ELEMENT 

ELEMENT  EHAMETEB 

FORWARD  GAm 
FBONT  TO  lACir 
sWIt  #  HiEQl'EMCY 
WEJGITT 


A3B-3 

1  1/2'*  a  10^ 

Bdb 

aadb 

1  ta  I 


ASS-4 
16* 

14*  a" 

25  A) 
I  ID  1 


VCrtk^l  11^;^  ri  maat  AM  Kt^pliAii 

:  METER  UK-im       t  i/f  MFTEH  t^X-ilO 


J/4  UETZH  irc-410 


VBVR  »t  mqiwii^ 1  -  1 


1 


40  ILIMENT  DX-AlRAYf 

M  ELEMENT  SPECIFICATIOHI 
ftirr*aTtl  dam  — — IT  db 

f>d.  Lotw  •!  I/:  Pft^r.  PolBl 

iwrtiDfilat 32- 

vertical   -— *- 2fl* 

144  Mhz 
Helihl 
Width  X  Depth 

Tiirrving  nudluB 
liaxumLim  }AmmI  Dia. 
Nat  WaLgtst  Lbt. 
Wlad  Ratlfif 
SCiefc  KJi  No, 
Amataur  ^»«i 


11  Iba. 

15  MniRS 

1  ELEMENT  BEAM  A  ^Ltgt  <fmlktj  beifti  vblch  cafl  b*  mvonSAd 
cm  a  maat  ■hritla  otber  antviiBaa.  A  Ik^^'y  duty  TV  tntaj^r  vUl 
Iwodl:*  K. 

MODEL  NO.    A21-a  9*1. «fi 

4  ELEMENT  BEAJilr  for  ttie  15  mPl«r fBtHlia laat  tbLi  b«atp  w|U 
|lvr  r««1  DX  perforrniancr.    ulictL  momted  oe  a  food  hain  to* 


li»" 

iB2"x  30" 

1(H" 

2  1/2" 

32 

90  mpta 

D3EK-140 


Lai  a  than  Z  ^ 
Power  Hamlling 
£20  Mhi 

132"  jg  JO-. 
OA" 

94  icph 


— —  4  niht 
2  KW  PEP 

433i  Mh£ 

42" 

72"K  11^^ 

38" 

3  I/?"' 

12 

041  mfti 

DXK-44«> 

139. 3S 


lator  It  win  wilhaiBiKi  th«  uiaat  adveraa 

MODEL  NO.    A21-4 
SPECIFICATIONS 
BCK>M 

LOSt;EST  ELEMENT 
ELEMEKT  DIAMETER 
Tt;RNIJJQ  ElAOrffl 
FOB  WARD  GAIN 
FRONT  TO  BACK 
SWB  [^  FREQUENCY 
WEIGHT 


A2I-3 

]  5/8" x  12' 
82"  10^' 
7/a '-  3/4" 

iV  -  a" 

St  ift 
1  to  1 


KWfl'Uoviai 

fll9.9S 
AZl-4 

J  3/4'  It  21'  a'' 
22"  10^' 
7/8"-  3/4" 

10  db 
25  db 
I  to  1 
U  lbs. 


to  ILIMINT  DX-ARRAYS 


m  ELEME.%:T  SPECIFICATIONS 


IVd.  Loba  Bl  l/l 

WftiCSl 

Ketftu 

WHitlix  Dtplll 
Ttimlflf  Badttta 
MaxLiBiUzn  Maat  Ola. 
Wind  Ratini 
Net  weight  Lte^ 
Stack  KLt  No. 
Amateur  Net 


20  db 


V3W  H  ai 


'  it  ofeima 


IT 

144  Mht 

111" a  JO' 

101" 

1  t/1" 

90  mj?4i 

01 

DKK-1»0 

(10^*95 


—  I  ^  1 

Baaiawtdtt  w  ArffVkH 

Loa*  tfcaa  t  -  1  —   4  rahx 
t>4?v*r  HaAdllf^  - 
220  Mkf 

131"  ■H'* 


30  MITIRS 

2  ELEMENT  aEJkSIr  Pall  aUe  t>«mn]  parformaAce  for  tbeaeU¥* 
20  iricif  r  lM>3&  wlHi  limited  a  pact  a«d  budcet, 

MODEL  NO.    A14-Z  110f,K 

3  ELEMENT  BEAM:  A  ml  DX-ar'ft  himm  wttli,  ^dl  ,  U  wmvt- 
l^iftli  alrmcBf  apacicgk  The  hnv^  mtty  canaCfBctloA  fjn**! 
;reara  of  trodble  free  service.  MODEL  jeo.    AH-3         91i».96 


AS" 
2  l/»" 
90  ifi^ 
43 

DXK-7liO 
189. 9S 


1  KW  PEP 
432  Hhl 

Tl*-  E  11" 

2  1/2" 
PO  mph 
24 

DXK-480 
|7».95 


EPEClFlCATIOiiS 

A 14-1 

A14-3 

BOOH 

1  5/8"  a 

10* 

I  S/i**  X  10'  i 

LONGEST  EL£HE>£T 

3S"  10" 

3S^  10" 

ELEMENT  OlAMErElt 

J  l/i"- 

3/4" 

I  i/s*" '  3/4- 

TURN&'G  RACnS 

i»* 

fl' 

rORWARD  CAIN 

ftdb 

i  db 

F  B  RATIO 

ladb 

22  db 

SWRIi  FREQUENCY 

1 10  i 

\  w  1 

WEIGHT 

'2<i  Iba, 

1^5  Ibfi. 

o 

00 


D) 


O 


U. 


EFRCIENT 
TOP  RING 

FfeERGLASS 
TRAP  FORMS 

ENAMELED  WIRE 
COILS 

SOLID  ALUMINtm 
CAFACtTORS 

NO  TUNING 
REQUIRED 

FULL 

COMPRESSION 

CLAMPS 


OMNIDIRECTIONAL 
COVERAGE 


REINFORCED  BASE 

MAST  OR  GROUND 
MOUNTING 


^ 


PRE'MARKEO 

SECTIONS 


EASY  ASSEMBLY 


SUPERIOR  QUALITY 


i 


3  BAND 

20-15-10  METERS 
MODEL  ATV-3      $49.95 

4  BAND 

40-20-15-10  METERS 
MODEL  ATV-4       $89.95 

5  BAND 

80-40-20-15-10  METERS 
MODEL  ATV-5     $109.95 

ALL  MODELS  UPS  SHIPPABLE 


T//£  AMTENMA  COMPANY 
J 
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6  METER  BEAMS 


3.5 -6 -10  ILIMINTS 

P«VCtt  pcHtirmoTicE  tfani  ru^giHl,  Mi  bMb,  6  meter  henins. 
£1CDiBii  H|j«n-lngB  sn4  kniftttH  hiive  Iwen  tflrcftilly  *.'nRliie«red  (o 
(l¥«  fMist  ^Itirfii,  hlijjh  fprwaiti  gulB^  g4»d  trmA  ti>  buck  JtAlio 

Booms  LR  .ttSftnll  mmi  ^emetOm  mrK  3/4*"'^/^**  ,lM9v«U 
iimmlrni  ckigiiie  finLib  ■tasnimu])  tirijiini;^  Tbc  3  and  t!>  niemvskl 
b^mttm  Iht*  1  3/8"  -  I  1/4"  bodmc*  TbcfiflneJ  lOeliiincRt  beamn 
Sive  1  S/tt"  •  1    1/2"  bogiufl.     All  brack rUi  are  hrftvy  rhu^i- 

fDTTFiEd  flJymlnutn.  Bripfht  fULJahtnid  plCLUtl  uFlultJIJirti  tltJJUBtihte 
(or  HP  to  I  5'/4"  ma^l  i»ki  ^  liLnii  f»  clentitctt  and  2^"  on  4  aiul  JO 
rlrmviit  tMimi      All  modi^b  mjty  \aet  mnantcd  fur  hoti imtal  or 

Uildh  nnd  huilt-in  ctMi  fltUng  tat  dir^^  &i  o^nn  (Dtirl.  Tlv*« 
btfimi  arr  fMctoiy  murid^d  And  Nujaplivd  with  liutruHlnns  fof 


Liit-tftn  CI 
F wi]  Gsin 


A»3 

W 

117" 

er 

20  dB 

?1tH 


«ni         BvlBrnvnt 

&ll«nieiii 

tOv^cnwnt 

A&a& 

A5&6 

ASaiO 

12- 

33r 

a*' 

iir 

nr 

nr 

r«" 

\r 

13* 

I             9jdi 

ItJdS 

racffi 

24if« 

3SdB 

2^  dB 

mtn. 

ISIN. 

2£ltH. 

CDAXlAi.  DUALStACKIM;  ttlTl 
run  Mr  yodr  ilhcth«  mfctiirf  ^evar  lir 

kdli  ire  foJuplsie  *tlh  Ktii-^fl/TJ  utlc  iiwi 

putijscnnblfii    flttiltxi    \>.*f    dlroct    $2    iit^m 


MJS-SK 

AJ4ISK 


Ftlft  STACK  im* 


AMATItVllNFT 


-;Q,E,djb 


RINGO 
RANGER 

lor  FM 


4.5  dfi*  -  6dB** 
OmnJdJrecti(>nal 

GAIISl 

SASE  STATlOrSi 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 

Cmh  Cnfl  has  crefctad  uiother  finst  by  rakkicif  the 
worid^s  mo*t  poijuiw  2  meter  juitennA  twice  as  gtHid. 
The  new  Uingo  Rminer  i«  developed  from  I  he  ^mlbIc 
AR-2  with  three  hnlf  wave.n  in  phase  fttid  a  onr  ■eig-hth 
wave  matching  atijlj.  Ringo  Kiuiger  piveij  an  estremely 
low  angle  of  i-adiatinn  For  hotter  i&igiia]  coverage.  It  li 
tttrialile  over  a  bro»d  frequency'  raiitfe  f^tad  perfectly 
mAtdjred  to  52  ohm  eoax. 

ARX-a.  13T-160  MHz.  4  lb»^  Iir 
AnM-220,  220-225  MHz.  3  Ibi..  7S" 
ARX-450,  435  450  MHi,  3  lbi„     3S" 

•     R*feperwi  la  waw  diiHrie, 

•*  RftfertOf*  1^   wBUri  wliip  uaeil  as  e«tn  tlandnnl  ^y  tnai^ 

Work  fwD.  ciiLietiitf  mltj  morr  repeaters  and  este nd  the 
fidltis  ftf  your  direct  eeatacts  with,  the  new  RinKo 
HADger. 

You  can  up  date  your  prest?nt  AR^2  Etrijjrio  with  the 
dm  pie  sddUion  of  thL^  extt^lult.  kit.  The  kit  includes 
thi  piuisinif  network  niid  noei^^Auy  clement  excensiOBS 
The  only  mcHlificaticiinii  required  arv  eibty  to  make  saw 
tills  in  the  top  section  of  jvur  ^nt^niuL 

ftFlX^2K         CONVEHSIOH  KIT 


2  METER 

ANTENNAS 

1  fw  milAO     Its  dHOam  if^ta 

U0«  mth  I'l  swh  rvtarr  pi 

pmtUr  jrriAjMmMtidu  ^1  Mil  HVHBa  lAki  I  %' 
IB  UM»  inui  fltl  niter  FW  w^q^cnnbiHd- 


I  tiM3i  w*,^t*  MnxsH  iilH 


Win4  4r«i  ftqj.  ft 


■SI.* 


AH  an 

sun 
art' 


AH -ft 

100 
IT' 


AR-iCiO 


l< 


B4  VQluE      !?p%**fllOl» 

147  HM*  '-  3T  as  MBE  —  1^,  «S  MHi  —  f     p4itm«  jmr    .  «4B 

UB*  •  t  «a  PHIL  91  ofaK  f^  tjilBM  n.  SS*  fiHOMiar  t-Kkkf*  iHlDdn  4 

AyhL-7it>  »f>-3SS  UH;^  tow  WmtUk  'WUk4  *r«*  1  tS  «}    fl 
AFH^^D  *33  '*1iO  mint   1«W  wiAlfl.  viaA  Ai«ft  t43  pqi   tL 


fr>OfrEFi  p«Cv   t%*  bif  ilfiM*  <]3  iNuMjfct  iTTstr*  f^  I  iii*lir  FM. 
fwti  At*?*!!  J'^r^*  ^i^t^  n  Inn^ttt^  iifciulaat  baoM,  main 1 1 

43',  du^>«ii»  1*4"  X  itr  it  4w,  idA  raiiw  ar.  w^ftit  l»  bm.  bt  aiira  rcM 
l«hn  Pt^339  nitinf. 

AliT-;iSi  14ft  -  14,6  MHr.  1U»  W*IU  ifclnd  An  a  2.^S  aq    ft. 


Qi.VA13.l  £TAC»llf4S  KITS 

MmtKMta 


AU-SliL, 

Altl'Btt. 
A44tl-^K, 


V|^  tnchidM  IwwMMl  iWUHtiiiir  tadotn. 

I  ttfcmaii  cwi  bi«lM9B  wir 

1 J  clvnuntl  ctm*  hiim««»  Qflly 

«   ^    LI  £liMn«iiil  4.-mw  hiim44ii  iHily 


fffiaiiOtfcan^  biw  «iil  far  I'M  UKt  vcrLtcAl 
3  OfeB  N«4  ud  n^nSSm 


riir"SIHl  '  I  BWCfJt  'H0' 

Wiihi..'T»nn  n^ui 

UULln. FB  raOei  dS 

Wind  nrvFi  i<t    fl. 


A4«9-«  Alil9-lt 

aa    aff"       loi''  Sir 
3  tin.,  IJI^   t  Ib&.  51 


rni  nnst 


Fbr- 


ui4  Up  rtiTMiiti  wlaeiii  pell  Tin  iitlll  tor  tV 
d«tn«tl  *0~H  9a  olpai  Biddl  MiatEb  drlMn  R^d^iMOM  Ukc  F[^1$»  ^ufta^MM^ 

AUT-^UT  141V -147  WHl,  lOOO  witUi,  wind  araii  1.42  Bq,  ft 


H/GH  PERFORMANCE 
VHF  YAGIS 


3/4  , 1-1/4, 1  MCf  {R  BEAMS 


tioi*  Ch«Ii  Craft  iiURl"  e«mbliw  all  <»«i  perlomwac*  *iirt  t*!i»- 
bilii!»  with  ofafnucm  sifo  lor  eaai!  «f  niiispmljtj  Jirtd  muuminfi  ai 

yqur  Mile. 

t.l|?hlw*;lBhl  yvl  ruRited.  IhiJ  antt.Tin44ii  h***  ;i/lfl"  U.  D*  solkd 
aLurnJrKym  elemtrm^  whUh  i/lSf'  ci^Httf r  «e<rtlcm»  mmimlrd  nm  bemvy 
dlrtv  fanned  bniekeLs^  Bdomg  bt*  T  aad  T/lt"  O-D*  flluteiftuffi 
tubb^.  >Ujrt  fiipii&cii  of  t  <^«"  (DmHNl  Alimi«iiii  law  HtjiHtatitir 
u-botts  for  19  to  1-t'^"  O.D.  iiH«ta*  Tl*tt  ci.n  hr  nmBtiMl 
b^r  lH»rlC4»la]  »f  vrrliml  |>pLa.riEjitipn.  Ci»fi|f9rti'  uutniitkofui 
ioclud*,  data  tjtt  2  rarter  FM  rcptttt***  i!i>|>emllon. 

^Pv^  fefltiiriM  include  ft  kilowatt  HmkU  Misleh  fnrdlri'E'l  't'l  ohm 
Coaxifll  fwd  «ith  a  ^Uindnrd  PL-i!ib*  tiUinp.  All  pkmenls  arr 
^«cvil  at  .2  waveieagtb  amJ  tK|Mr«d  lor  iinprint?d  hatiii«44tlu 


P*J<V»  No 

A144  1 

Dmi:ritJH«1 

2m 

ElviVii.'nTl 

1 

BiKFth  LpgEti. 

98  ' 

Weight 

4 

Fw4  G«n 

11  (HI 

»  en^io 

XdB 

fmH-  UitiE# 

>^V«F  Pl 

d« 

SWII#Fr*u 

1   ID   \ 

A144  rr 

Zni 
11 

I3de 
SdS 


42 


.(  1 


A?a0  11 

Adsan 

i:4in 

Un 

11 

n 

laz" 

67- 

A 

3 

nm 

»3<ia 

3fl4l 

rsdfi 

4? 

12 

^  10  1 

1  to  1 

VHF/UHF  BEAMS 


A50-3 

S  32  S5 

A144-7 

2195 

A60-5 

4955 

A 144-11 

3235 

A50-6 

69.95 

A430-1 1 

24.95 

A50-10 

99.95 

AMATEUR  FM  ANTENNAS 

A147-4 

$  1935 

AFMh44D 

5435 

A 147-11 

2935 

AR-2 

2135 

A147-20T 

5435 

AR^ 

3235 

A147-22 

84.95 

AR-25 

2935 

A220-7 

2135 

AR-220 

2135 

A220-1 1 

2735 

AR^50 

2135 

A449-6 

2135 

ARX-2 

3235 

A449-1 1 

2735 

ARX-2K 

1335 

AFM^D 

5935 

ARX-220 

3235 

AFM'24D 

5735 

ARX450 

3235 

DndplMJin- 

144  HHt. 
McMfel        9wam. 

a»ui4t. 

Model        Prlcp. 

?D  hiiH-riint 

Fninii  i  H»m«a 

Fnmt  A  »tamnt 

(80  El  1 
11  Ma*w.Ttai*iW 

UX-130       43JI& 
DKK-MO    SttJ6 

DxK-isofusjei 

DX-IBN       19  JG 

OKK3*0    &*.« 
DX  VP«        tJ* 

DX420      32-Ht 

DXK4aO   3ejfi 

DXA-MB   TOOS 
OX^4aiV     12J3S 

OX  V^        9Jft 
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*  Remote 

•  Motor 
Control  ted 


RCS-4 


COAX  ANTENNA 
SWITCH 


Control  unU  work?i  on  110/220 
VAC.  50/60  Hi.  and  supplies 
necessary  DC  to  motor, 
Excellent  for  singly  coa:>c  Teed  10 
multiband  quads  or  arrays  of 
monobaftd&rs,  The  five  positions 
allow  a  single  cqhk  feed  to  three 
beams  and  two  dlpcTes.  or  other 
similar  combinattons. 
Cgn-irol  CAttie  (not  suppHerd) 
same  as  for  HAM-M  rotator. 
Selects  antefifias  remotely 
grounds  sW  uni/sed  anter^nas. 
GHD  posiUoti  grounds  alt  an- 
tennas whi^^n  liiraving  station 
'^'Ham-HsT"  cofistrvction  shields 
motor  and  swrtches. 
Motofi  24  VAC.  2  amp.  Lubrtca^ 
lion  good  io  -40*f; 
Switch  RF  CapjibiUtyj  Maximum 
legal  ijmtt.       Price:  $120.00 


MATCHING  NETWORKS 


llJt-4 


Price:  ST 20.00 


UH-2QOQ 
2000  i«*3"s  PEP 

Price:  S250XH) 


<i«n«r«l;  •  Integral  Watlmvtvf  leads  iDnnattt  pgiir«r  in 
iJVdU'i  and  VSWP  'S'fffc\W  ("fln  tm  Cdhbraied  to  nsrAd  le- 
fifctod  puwef  *  MbLcIw>  SD  Ohm  irAflsmitter  outpul  to  coax 
antq'nntf  fafiilTine  w^ti  V&Wfl  t^T  at  (east  5;1  *  Covori  t\am 
bands  SO  iMiu  ^Q  meters  •  Switehet  in  or  out  wMh  from 
panel  swjich  ♦  Size:  S'-'/'H,  1U^"W,  e'-'D  ji4.a  x  27.3  x 
20.5  cmk  MN"£O0t).  1^'i''0  {30- 5  Qml 

■  Continuou*  Dul^  Outpul:  MM -4.  200  wattBi  MN-2aC0, 
tDOa  Wdttl  {20Q0  AatE^  PEP}  •  MN-aOOO  DnJf;  Up  lo  3  an- 
tenna ^annsctofs  selected  by  front  par^^^  switch 


RF 
WATTMETERS 


W-4         1. 854  MHz 

WV^4       20-JOO  MHi 


Price;  $79,00 
Price:  $89.00 


Rtmd^  forward  and  reMacSed  power  directly  In 
watti  (VBWR  fFom  nomOflramK  Twa  s[:ale$  Jn 
&ach  dlfflClion.  Sl»:  S'*"H.  3^^"W.  4"0  f14.0  « 
g  5  X  W^  cm}. 


Modtff    FuM  Sc^Fe 


'UrUCy 


W>4 


200  watis       i/j  =*  oi  reading  —    2  watttl 


wv^       tlU  watts    ±15%  ot  reading -f    t  watt  1 
1O0O  ivalls   ±  ( 5*«  of  rsftdmg  ^  tO  wdttf^ 


SSR-1 


COMMUNrCATlONS 
RECEIVER 


*  Synlhesiz^d  •  General  Coverage 

*  Low  Cost  •  All  Solid  Stale  *  Built-in  AC 
Power  Supply  *  Selectable  Sidebands 

*  ExceJJeni  Performance 

Pnf  LIMINARY  SPECfFICATtON$:  •  Qovurmqei  5D0  kHz  lo 
30  MHi  ■  FraquAncy  Can  bo  juuci  atcurateiy  \o  beuor  than 
S  kHz  *  $«niilivily  (ypJcaHy  ,6  mrcfavi:ills  tor  10  dB  S  ^  N/J^ 
SSB  and  t^etter  than  t  micro  vol  is  for  10  dS  S  +  N/ht  AM 
•  Sfll9c1«l>lii  lidebandB  *  OuHt-in  powvf  muppiy:  1 17/234 
VAC  t  2D*-  •  If  m»  AC  fiow*t  t^urce  ttir*  ti^a  u^n  iwitchea 
avti^^maticjlty  to  an  intemd*  craTTery  pack  whrch  ufet  fright 
Dnirens  fnoi  sjjppliet^}  *  For  rwJiiced  currffrt  drain  on  DC 
operiEiOfl  the  ttials  lio  nc^t  Nght  vp  anisss  a  red  pus^ibutton 
Of!  fM  tn>nf  pftn^f  IS  ftefH«4«#^ 

The  oerio-nnanc*,  ^efsattfity.  ine  ana  io*  cost  of  the 
SSR-t  fnaluf  it  id«al  lar  «fic  as  e  »ian^-t?y  «mjiteur  of 
mirtce-amftteiif  receiver,  thcin  w^ve  receiver.  CQ  m^nitof 
receiver,  or  g»neraj  E>urpose  la&oratory  receiver 

Price:  $350,00 


GENERAL:  *  All  afraleur  bandi  W  Ihru  SO  rndurEi  m  bKven 
6yu  kH/  fiin^ps.  •  Solid  Stale  Vf  O  mih  1  kHj  dial  divJaFona 
•  Model  SSB  Upp^r  tind  Lower.  CW  and  AM  *  BulK-tn 
SIdatone  »ind  automatic  T^R  switching  on  CW  e  3(1  luba-a 
«nd  aami-conductori  «  Dlmenitoni:  ^Ij^H.  tai'i"W,  Ti4i-t" 
0(14  CI  ..  2/  3  K  36  5  cm),  m.:  16  (ds.  [7.3  kg) 
TRANSMIT:  «  VOX  ^f  PTT  on  S@d  or  AM  «  tnpul  P^ttmn 
SSB.  300  wAtts  P.&P..  AM  2m  watts  P.E.P  controUed 
CAfrifit  comip;3hbre  with  SSB  lirijears,  CW.  260  watis  ■ 
A>d|umtal)t«  pi- network. 

RECEIVE-  •  SenjMtiTity  bettet  Ihan  h  pV  fo#  tO  dS  Sm  • 
t,F.  S«tKtivitT  2 A  kHz  #  fi  dB.  3E  kHz  #60  dO.  e  AGC 
)l  -  ive  modes,  veriettie  w<th  RF  gain  cointfo^  t^; 

a^    -^  ^l^a*  Telci4Hi  witfl  n^ifFse  pulse  suppreivian  * 


Okjde  DeleciOf  fo*^  AM  reception. 
Price:  $799.00 

34  PNB  Pliig-in  Noise  Blanker 
FF  1  Crystal  Control  Urtit  ♦., , 
IVIMK'3  Mobile  Mount  .  *  .  .  .  . 
RV-4C  Remote  VFO 


TR-4CW  SIDEBAND  TRANSCEIVER 


.  1  00.00 
,  .  46.95 
.  .  .  7,00 
$150.00 


POWER  SUPPLIES 
AC  4  Po^wer  Supply 
DC  4  Power  Suppjv 


$120.00 
.  135,00 


2  METER  FM 

PORTABLE  TRANSCEIVER 

Model  TR-33C 


LINEAR  AMPLIFIER 
Model  L4B 


Amateur  Net  $229,95 
SCPC*  Frequency  Control 
12  Channels  with  Selectable  Xnrnr  Offsets. 
All  FET  From-end  and  Crystal  Filter  for 
Superb  Receiver  Intermod  Rejection, 
Expanded  Antenna  Choice. 
Low  Receiver  Battery  Drain, 
Traditional    R.  L.    Drake   Service   Backup. 
Single  Crystal  Per  Channel. 


L4B  Linear  Amplifier  ..........  $995.00 

•  2000  Watts  PEP-SSB  •Class  B  Grounded- 
Grid  -  two  3<500Z  Tubes  •  Broad  Band 
Tuned  Input  •  RF  Negative  Feedback  • 
Transmitting  AGC  •  Directional  Wattmeter 

•  Two  Taut  band  Suspension  Meters  •  L~4@ 
13-15/16"  W,  7  7/8"  H,  14-5/16"  0,  Wu; 
32  lbs.  •  Power  Supply  6^3/4"  W,  7-7/8"  H, 
11"  D,  Wt,:43lbs. 

POWER  SUPPLIES 

AC  4  Power  Supply _  .  _  .  .  $1  20.00 

DC  4  Power  Supply 1  35.00 


Touch-n-go  with 

DRAKE  1525EIVI 

Push  Button  Encoding  Mike 


Drake    1525EM,    microphone    with    tone    encoder    and 

connector    for    TFI-33C.    TR-22,    TR22C.tWlL-2 $49.95 

•  Microphone  and  auto  patch  encoder  in  single  convenient  package  w^th  coil  cord  and 
connector.  Fully  wired  and  ready  for  use. 

•  High  accuracy  IC  tone  generator,  no  frequency  ad]ustments, 

•  HiQh  reliahiMty  Digitran®  keyboard. 

•  Power  for  tone  encoder  obtained  from  transceiver  through  microphone  caWe*  No 
battery  required.  Low  current  drain. 

•  Low  output  imp^ance  allows  use  with  almost  all  iransceiu^rs, 

•  Four  pin  microphone  plug:  directly  connects  to  Drake  TR-33C  without  any  modifica- 
tion in  transceiver.  Compatibte  with  all  previous  Drake  and  other  2  meter  units  with 
minor  modification«, 

•  Tone  level  adiustable. 

•  Hang  up  hook  Supplied. 
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•  Mfudel  TA-33 
^  3  Elements 

•  10  A      db     For\iirard     Gain     (over     iscit  topic 
source) 

•  20  db  Front-to-Back  Ratio 

The  Mosiey  TA-33,  3-element  beum  provides 
ouistauduLg  10,  15  and  20  meter  perfor- 
mance. Exceptionally  braadbartd  —  gives 
excellent  results  over  full  Hani  bandwidth. 
Incorporating  Mosiey  Famous  Trap-M aster 
iraps.  Power  Rating  —  2KW  P.EJ».  SSB.  The 
TA^33  may  also  b€  used  on  40  meters  with 
T A -4 0KB  conversion*  Complete  with  hard- 
ware. $206.50 

MULTI-BAND  BEAMS 

TRAP  MASTER  33  .  . .  10, 15  &  20  Mf^ets 

•  Model  TA-33Jr, 

•  3  Etemefitx 

•  10. 1      db     FoEnrard     Gain     (over     isotTopic 

soufoe) 

•  20  db  Front *to-Back  Ratio 

The  TA-33Jr  *  ,  ,  incorporates  Mosiey  Trap- 
Ma.-$tex  Junior  traps,  This  is  the  Low  power 
brother  of  the  TA-33,  Power  Ratii^  —  1  KW 
P.E.F.  SSB.  $151.8& 


T  A- 33  JR.  POWER  CONVERSION  KIT 
MODEL  MPK-3 

Owners  of  the  Mosiey  Trap-Mastex  T A -3 3 Jr. 
may  obtain  higher  power  without  buying  an 
entirely  new  antenna.  The  addition  of  the 
MPK-3  (power  conversion  kit)  converts  the 
TA-33Jr.  Into  essentially  a  new  antenna  with 
750  watts  AM/CW  and  2000  watts  P.E,P. 
SSB.  $52.2& 


TRAP  MASTER  36  .  ,  .  10»  IS  &  20  Meiers 

•  Model  T A -36 

•  6  Elements 

•  Forward  Gain  (over  isotropic  source)  -  lO.l 
db  on  15  ^  20  meters,  tl.l  db  on  10 
meters. 

Front-to -Back  Ratio  on  all  bands^  20  db. 
This  wide-spaced.,  six  element  configuration 
employs  4  operating  elements  on  10  meters.  3 
operating  elements  on  15  meters,  and  3 
operating  elements  on  20  meters.  Automatic 
bands  WLtchlng  is  accontpHshed  through 
Mosiey  exclusively  designed  high  impedance 
parallel  resonant  "Trap  Circuit/'  The  T  A-36  is 
designed  for  1000  watts  AM  ^CW  or  2000 
watts  P,E.P.  SSB.  Traps  are  weathear  and  dixt 
proof «  offeruig  frequency  sttibility  under  all 
weather  conditions.  $33&»25 


MOSLEY  AK-eO  MAST  PLATE  ADAPTER 
Mast  Plate  Adapter  for  adapting  your  Mosiey 
IW  mounted  beam  to  fit  2^*  OD  mast. 
Complete  with  angle  and  hardware.  $1L1& 


A  brilliant  ne^  1  nieter  transceiiw 

with  ijverv  in-demaiid  operating 

ft^jtuit*  mid  convvtiience 

KLM  MULTI-2700  -  $69555 

^Synthosjier  and  VFO, 

*  AM  modes:  NBFM,  WBFM,  AM, 
SSB  w/USB/LSB  and  CW. 

•  Frequency  synthesizer  (PLL) 

3  Knob,  600  channels,  t  0  kHi  steps. 

•  VXQ,  plus  or   minus  7  kHz. 

*  LED  rtaadout  on  synthesizer. 

•  Standard  600  kHz  splits  plus  .,  . 

•  Two  "oddball"  splits. 

^  OSCAR  transcetve  2  to  10  meter  operation. 

•  OSCAR  receiver  built-in* 

•  Connec^tors   on   rear  for  separate  2 


meter  and  10  meter  antennas. 

•  Built-in  VFO  (continuous  coverage^ 
144-148  MHz  in  1.3  MHz  segments.  1 
kHz  readout) « 

•  8  pole  SSB  filter  plus  two  FM 
fitters. 

•  100  kHz  crystal  calibrator. 

•  Voice  operated  relay  (VOX)  or 
p-t-t, 

^  Audio  speech  compression. 

•  Noise  blanker. 

•  RIT,  plus  or  minus  5  kHi. 

•  Power  out/"S"  meter* 

•  FM  center  deviation  meter. 

•  low  minimum  output  power.  NO 
TUNINGl 

•  Ht-Lo  poii««r  provision. 

•  Built-in  AC/ DC  power  supply. 

•  Double  conversion  receiver.  16,9 
MHz  and  455  kHz  l-Fs. 

•  Receiver  senAitivity; 

FM.  0.5/iV  for  28  dB  S/N, 
SSB/CW:   0,25p^   for  14  dB  S/N. 
AM:  2/UV  for  1  0  dS  S/N, 

•  Size:  Inches:  5H,  14.88W,  1 2D. 
MMi  128H,  37aW,  305D. 

•  Wefgtiti  28  lb*.  (13  KG). 


Dealer  Programs 
NOW  Available 


10,  15  &  20  Meters 


(over    isotropie 


OR    15   &   20 


CLASSIC-33  . 
Model  CL*33 

•  3  Etemenis 

•  lO.i     db     Forward     Gain 
»oiurce)  on  all  bands. 

•  20    db    Pront-to-Back    Ratio 
meters,  1  5  db  on  10  meters. 

BHIPGING  THE  GAP  _,  The  ClasKic  33, 
combines  the  best  of  two  Mosiey  systems. 
Ii^corporating  Modey  Classic  Feed  System  for 
a  **BalBnced  Capacitive  Matching^'  system 
with  a  feed  point  iiinpe dance  af  52  olim^  at 
resonance,  and  Ibe  Famous  Mosltfy  Ttap- 
Mastet  Traps  for  ** weather- proof**  traps  with 
reiKinant  frequency  stability.  This  extra 
StWdy  multi-band  beamn,  Model  CL-33,  for 
operation  on  10,  15  U  20  meters  features 
improved  boom  to  element  clamping,,  stainless 
steel  hardware,  balanced  radiation  and  a 
longer  boom  for  even  wider  element  spacing. 
Power  RaUne  —  2  KW  PXP,  SSB-  Eecom* 
mended  mast  size  —  2"  OD.  Wind  Load  —  120 
lbs*  at  80  MPH.  Approx*  sbipping  wei^bt  —  45 
lbs.  $232.50 


CLASSIC*3S  .  ^ «  10,  15  <E  20  Meters 
Model  CL-36 

•  G  Elements 

•  10,1  db  Forward  Gain  (over  isotropii 
source)  on  15  &  20  meters,  11*1  db  on  IC 
meters- 

•  20  db  Front-to -Back  Ratio  on  all  bands. 
Tbe  Classic  36,  like  the  smaller  ClMssic  33 
incorporates  both  the  Klogley  World- Famoui 
Tmp-Master  Tiaps  and  the  Mosiey  Ciasli 
Feed-System.  Designed  to  openUe  on  10,  II 
&  20  meters «  this  muHi^band  b^un  Mode 
CL-36,  employs  the  high  standards  of  qualiti 
construction  found  in  all  Mostey  products 
The  boom -topmast  clamping  assures  stability 
with  a  time-test<id  arrangument  of  mast  plate 
cast  aluminum  clamping  blocks  and  stainlei 
steel  U -bolls.  The  cicclusive  "'Balanced  Capad 
tiife  Matching"  sy^em  has  a  feed  poin 
impedance  of  52  ohms  at  resonance*  Wjni 
Load  -  210.1  lbs,  at  80  MPH.  Povicr  Ratin 
~  2  RW  P.EJ*.  SSB.  Recommended  mast  aji 
—  2"  OD.  Appro X.  shipping  weight  —  11  Ibi 
via  truck,  $31 0.6  & 


CLASSIC*203  ,  ,  ,  20  Meterii 
Model  CL-203 
3  Elements 

•  10.1     db     Forward     Gabi    (over    Isotropic 

source) 

•  20  db  Fronl-to-Back  Ratio 

I ncoriKs ratine  the  Mosiey  patent^  Glssaie 
Feed  System,  this  full  si/.e  20  meter  single* 
band  beam  has  1 W*  to  3/8"  dia.  "'swaged'^ 
elements  wide  spaced  on  a  2'^  dla,  24'  boom. 
Maximum  clement  ienglh-37'  SVi".  The  high 
standards  in  iitialtty  construction  established 
by  Mosiey  in  ov*r  a  quarter-century  cif  manu- 
facturing is  reflected  in  tbis  mono-band  .  .  « 
Model  CL-203.  Boom-to-mast  clamping 
assures  stability  with  a  time*tested  arrange- 
ment of  mast  plate,  cast  aluminum  clamping 
blocks  and  stainlesij  steel  U-boits.  Tbe  exclu- 
sive "Balanced  Capacitive  Matching*^  System 
has  a  nominal  teed  point  impedance  of  52 
Ohms  at  2  KW  P,E,P,  SSB.  Recommended 
mast  sijee*2^^  O.D.  Approx,  shipping  wt:  42 
lbs,  via  truck.  S227.65 


40  METER  CONVERSION  KIT  MODEL  TA 
40KR 

Work  40  meters  in  addition  to  10,  15&  2 
meters  by  using  m.  TA-40KR  conversion  kit  o 
the  radiator  element  of  the  TA-33  and  TA-31 
(Beams  with  broad  band  capncitive  matchin 
may  not  be  converted!)  Convert  theTA-33Ji 
with  the  MPK'3  (power  conversion  kit)  be  for 
adding  the  TA-40KR  kit.  $92,25 


SIGNALJ^ASTER  ANTENNA 

Beam  Antenna  .  .  ,  Model  S-402  for  40  meie 

For  a  top  signal  needed  to  push  through  fori 
meter  QRM,  the  Mosiey  Signal  Master  S-4G 
wQl  do  the  trick r  This  100^  rust-proi 
2 -element  beauty  constructed  of  ruggi 
heavy- wall  aluminum  i$(  designed  4ind  ent 
neered  to  provide  the  performance  you  nef 
for  both  DX  hunting  and  relaxing  In  a  QE 
free  rag-chewing  session.  Beam  is  fed  throuj 
link  coupling,  resulting  in  an  excellent  mati 
over  tbe  entire  bandwidth^  $267,50 
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StH0.  Im  biHii  tituiiinred  hy  V|i!ni  EtalnDn^  Corpartiinn   Tbc  Itiiir  in 

kicil^  hnK  4in  i  ^-t  ^iiur  btiU.  Afte?  ehr  jnitCitL  !»ltiiti|,  lU  th«  i;k»^b  mn^,* 
tlmr  ii.\m*  Hnm  V>hi  lhl«Rlitn  aihtomjtJ^aEt) .  ihnwin^  cntt^i-t  EJnte  all 
(jver  ttf  wi-^fld  ivilhoiir  further  adiuslnieni.  nil*  cU\ik  a  oipemitly 
lifriijtjKiiJ  |<]  VfiEhiiind  ihcick  und  muy  ttf  hunf  f^n  i  W>ilJ  uf  |>lai;<d  on  its 
Any  i»nim^.  The  clflck  *(ll  mti  u«  entire  year  un  i  Rtnsl«  t  .5  volt  nashiijihr 
hHtlfrv  ilid.  ehf  tiitM'hinikdti  atitti  an  tciuii  hi  Lhf  tijictcry  n  inicTlrd.  Il 
irwiimrct^  nn  Ir1%]iirih  iri  «Liariirtcr  hy  Iwi'v  wt\4  ant  h»\l  it\r.htt  ir^p.  An 
citf^bLrhl  II  trill  ItTl  thr  liu-iinciu  oihct,  Imtfi  )a4iiii  iiprtilur,  fhnrl  vjvv 
Htf^rr.  i>Li|p  <]wikirr.  and  I'Lbcii  vhc  wuic  jfi  tLLUtJiLc  drpmililrlr  eimtk. 


^X,^  RAO  10  AMATEUR  I II 

J»       callbao 

There's 


Foreign  Radio  Amaiftir  Cair&eok 


nothing 
lil(e  it 


FULLY  AIR  TESTED  — 
THOUSANDS  ALREADY 

IN  USE 
^16  40%  Copptr  Weld 
wire  ftiiticaled  to  it  handles 
iik.v^  soft  Copptr  wiie  — 
Ratfd  for  better  til  an  fuQ 
lecjil  pou'fr  AM.'CW  or 
SSB-C^axini  or  Balanced 
50  to  75  ohm  fttedime'  — 
VSWH  uEui^r  L.S  to  1  at 
moit  heiilits  —  Stsmlos 
Steel  hardware  —  Drop 
Proof  Iiuulmtort  —  Teriific 
Perfornimnce  —  Ho  coils  or 
trapt  to  brejik  down  or 
chanev  under  weither  con* 
ditioni  —  Completeily 
Assembli^d  rciady  to  put  up 
—  GviATiint^ed  t  year  — 
ONE  DESIGN  DOES  IT 
ALL, 


MOOEb. 

4530  HD 
40  ID  HO 
SIMO  HD 
71.4(1  HO 
75^40  HD  ilSI'^ 
7&3t]  HD 
7&20  HD  tSPl 

i<M01HO 


9AhOS  FRiCe  ^«IG**T  LENCFTM 

llfctviif  tOj'K^^  iPt'MinJ 

4CV3D  i*9  50  3&/73  36^10,9 

40^  20.' IS/TO  SaSQ  3&t01  3e'f0d 

80/40*  IS  Sr60  4t,'T  15  m7l0 

75/40  iSOO  4fVT  t?  66/?0  r 

75.'40  S7  SO  flO/1  12  66  JQ  I 

7S/4O,'30  MSO  Mn?3  66.^1 

75/40/20  fie.BO  44n.23  66/30  f 

75/40/20/15/10  74  50  46/134  66/20  1 

75/40/20/15/10  74  BO  48/ 1.34  66/30  1 

30/40/20/15/10  76  SO  SO/ 1.40  S9/21  0 


10  TRAPS  -  WO  COILS  -  NO  STUBS  -  NO  CAPACITORS 

MQR  GAIN  HD  DiPOLES  ,  ,  ,  •One  half  the  Jength  of  conventional 
aif-wave  dipoJefi^  •  Multi-ttand,  MuJti-frequencv-  •  Maitimum  effi- 
iencv  -^  no  traps,  loading  coils,  or  stubs,  •  Fully  assennbled  and 
re-tuno'd  -  no  moasuring^  no  cutting,  •  All  weather  ratod  —  1  KW  AM, 
,5  KW  CW  or  PEP  SSB.  •Proven  perfonnance  -  more  than  15,000 
ave  be«n  delivered.  •  Permit  use  of  the  full  capabilities  of  today's 
-band  iccwrs.  •  One  feed  line  for  operation  on  all  bands.  •  Lowvest 
3St/benefit  antenna  on  the  market  today.  •Fast  QSY  —  no  feedline 
ivitchtng.  #  Highest  performance  for  ttie  Novice  as  lAfell  as  the 
xtra-Ctass  Op. 

XCLUSIVE  66  FOOT,  75  THRU  10  METER  DIPOLES 

OTES 

I   AH  models  ebove  ^re  f  urnF^h^  with  crimp /solder  tugs, 

I   All  modal;  can  be  furnished  with  a  SO -239  female  coaxial  connector 

r  additional  cost.  The  SO  239  mates  with  the  standard  PL  259  male 

3axial  cable  connector.  To  order  th*5  factory  installod  option,  add  the 

tter  'A'  after  the  model  number.  Example;  40-20  HD/A. 

I   75  meter  models  are  factory  tuned  to  resonate  at  3950  kH^,  (SP) 

todels  are  factory  tuned  to  resoriate  at  3300  kH2.  80  meter  models  are 

ictory    tuned  to  resonate  at  3650  N  Hz.  See  VSWR  curves  for  othef 

isonance  data» 


STOP 


-m>EF' 


$12.95 

with 

3  Senrtce 

Editiom 

$18.95 


Unitetf  State* 

Callbook 
AIIW&K 

$13.95 

with  3  Service  Edftlon^  $19.95 


SAVE  YOUR  RADIO! 


lYE  VIKING 

ODE  PRACTICE  SET 


No,  11 4^404-002 

It  the  RIGHT  START! 

rth  ^  NYE  VIKING  Code  Practice  5<t  vw  get  a  sire,  fimoOttt,  Spe^-X  mod?) 
>0O0l  irantinitiing  k^v,  a  linear  cii^cuit  oscillator  and  amplifier,  vwi^h  a  builCitn  2" 
eakar^  alt  nnounted  on  a  hea^f  diiTy  atuminum  base  wiih  npn-skid  feeu  Opefst^  o*i 
irdard  dV  tr^rtfiftof  type  battery  Inot  included}-  Units  can  be  comntcied  in  paralFel 
that  two  or  more  operators  can  practice  $ending  and  recelv-ing  tp  each  other.  List 
ice.  SI 8-60* 


DESIGNED  FOR  COMMERCIAL  USE  UP  TO  1000  MHZ, 

The  TUFTS  SAVE  YOUR  RADIO  bracket  can  save  yau  a 
bundle  .  ,  .  and  a  lot  oi  hassle.  Why  worry  about  rig  ripoff  ?  The 
TUFTS  SYR  bracket  mounts  quickly  and  easily  in  your  car  and 
makes  it  possible  to  snap  your  rig  out  of  its  bracket  when  you  park 
and  put  it  out  oi  sight* 

The  connector  system  has  a  special  coaxiaE  cable  connector 
which  win  provide  you  with  a  lossless  connection  right  up  to  10CH) 
MHz(  No  loss!  In  addition  to  the  quick  coax  conr>ector  there  are 
also  four  power  and  accessory  connections  which  are  madi 
automatically  when  the  rig  is  slid  into  its  bracket .  .  _  just  what  you 
need  for  feeding  power  and  loudspeaker  connections  to  the  set. 

This  is  a  rugged  bracket  and  connector  system  , , ,  it*ll  take  a 
beating.  There  is  a  hole  on  each  side  of  the  Y6  9au9e  steef  plate  for  a 
padlock  in  case  you  want  to  leave  the  rig  for  short  periods  in  its 
bracket.  They'll  have  to  rip  out  the  dash  to  get  it  . .  .  and  it  won't  be 
the  first  time  for  that. 

With  two  of  these  brackets  you  can  bring  the  mobile  rig  into 
the  house  and  use  it  in  seconds.  On  trips  you  can  take  an  AC  supply 
for  ihe  r*g  and  use  it  in  your  hoteJ  room.  Price:  S29.95 


9^.  TIC  »«'0«i  -  mm 

Ma.  114  SI 4X13  -  fttiB  -  tJOM 


fT4^S0«01 


Ha  114^  0«n  -tt3S 

JWb    114^11003  .  tr. 


NYE  VnafifG  SPEED-X  KEYS 

NYE  VIKING  Standard  Speed -X  keys  feature  smooth,  adjustable 
bearings,  heavy^uly  silver  contacts*  and  are  mounted  on  ^  hea^T 
oval  die  cast  base  with  black  wrinkle  finish.  Available  \oth 
standard^  or  Navy  knob^  wilh,  or  u'ithout  si¥itcJi.  and  with  nickel 
or  brass  plated  key  ami  and  hardware. 

Pamper  yourself  with  a  Goid-Plated  NYE  VIKING  KEY! 
Model  No.   lt4-aiC-004GP  has  all  the  smooth  action  features  of 
NYE    Speed-X    keys    In    a    special    ^'presentation''    model.     Alt 
hardware  is  heavily  gold  plated  and  it  is  mounted  on  onyx4ike  jet 
black  plastic  sub-base.   List  price  is  $50.00. 


NYE  VIKING  SQUEEZE  KEY 

Extra-long,  finger-fittiuR  molded  paddles  with 
adjustahle  spring  tension^  adjustable  contact 
spacing.  Knife-edge  bearings  and  extra  large, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy,  die  cast  base  wilh 
non^kid  feet-  Base  and  dust  cover  black 
crackle  finished.  SSK-1  —  S23.45, 
SSK-ICP  has  heavily  chrome-plated  base  and 
dust  cover.  List  price,  $2£».95< 

You  ^t  a  stire,  smooth,  Speed-X  model 
310-001  transmitting  key»  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2''  speaker.,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  on  standard  9V  transistor  type  battery  {not 
included).  List  price,  $16.50. 

PHONE  PATCH  Model  No,  250-46-1  measures  6-1/2"  wide,  2^1/4*' 
high  and  2*7/S"  deep.  List  price*  $36.&0.  Model  250-46-3,  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  tts  own  built^n  2*'  x 
6*'  2  watt  speaker.  Measures  6-1/2"  wide,  2-1/4*'  high  and  2-7/8"  deep. 
List  price.  $44.50. 


CODE  PRACTICE  SET 
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WORK  ALL  REPEATERS  WITH  OUR  NEW  SYNTHESIZER  II 


RX28CWfr.  , 
RX50C  Kjt    ,  , 

RXSOCW/T.  . 
RX144C  kit.  . 

RXlHCW/T  . 
RX210CKit.  . 

RXaiOGW/T  . 
RX432C  Kit.  . 

RX432CW/T  . 


IS- 3 5  MMi  FM  rKerrrr  with  2 

l^olc  10,1  MHtcryitAl  filter  ...  $   64.95 

a,mt  »  above -wtr«d  ^  teited.  .  1J1.9S 

30-«0  MHt  tQvt  w/2  pcde  10.7 

MHi  cryitd  mttt     ,-,,...,  *4.95 

i«me  M  ibove  -  M'irtd  &.  t«4(ed    -  1 1 1.9S 

140-170  MHt  rcvt  w;2  pole 

10,7  MHr  cryilfll  filtct  *  .....  74.9S 

aim«  t&  ahove-wifed  &  t«Mtid    .  ]  14.9S 

210-240  MH?  Tcvr  w/2  pole 

10,?  MH*  crystal  filter  ►  .  .  .  .  .  74. 9S 

same  li  ataave- wired  A,  tested    .  1 1 7.95 

4  32  MH^  tcVT  w/2  pole  10.7 

MHi  crystal  fihcrr *  .  S4.9^ 

Game  aft  4lhOV«- wired  &  tested    .  124.9^ 


The  Synthesizer  11  is  a  two  meter  frequency  synthe- 
sizer. FreQuency  is  adjustable  in  5  kHz  steps  from 
140.00  MHz  to  149,995  MHz  with  its  digital  readout 
thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from 
10  kHz  to  10  MHz,   No  additional  components  are 

necessary!  ^    ^ ^ 

Kit $169.9S        Wired  and  testedS239,9& 

Ako  available  for  220  MHz! 


RECEIVERS 


RKcr 

RK28  Ktt  .  .  . 
RPSO  Kit  .  .  . 
RF|44DKii.  . 
Rl-220n  Kil.  . 

R 1-4 32  Kit.  -  . 

IV  10.7F  Kit^ 

FM4i;5  Kit.  .  . 
AS2  Kit    ...   , 


acccs&<iry  Filter  f«r  above  rri^eitver 
lit  IS  Ktvei  70  d&  ftdjaccnt 
channel  rejeclicm   ......... 

10  mtT  RF  frnnt  efiil  10.7  MHi  out 
6  mtr  RF  from  end  10.7  MHt  out 
1  tntr  KF  front  end  10,7  MHf  aut 
120  MHz  RF  frnnt  end  10.7  MHr 
trni!  ................. 

432  MHr  Rt  front  end  10,7  MH* 
(till  «  ■  .•.«•  •»  »^  *•*  ■■  ■« 
10.7  MH?  IF  m^dute  Includef  2 
p>[ilt;  cry !i till  flltvr   ....   ^   ...   , 

45S  KHi  IFsiage  plun  FM  de|ei:hir 
4uJiu  iind  squelcti  bi^ard  ..... 


S.9S 
I3.S0 
IJ.SO 

ie.50 
ta.so 

29.SII 

29.50 
1S.50 
16.00 


TXSO  .  .  .  . 
TX50W/T.  . 
TX144B  Kit  . 
TX144B  W/T 
TX220aKit, 


trariHmltter  exciter.  I  watt.  6  mtr.  44. 9S 

liame  us  Ubove-wirt^d  &  [est«d    .  .  64.9$ 

trantmiuer  exciter- 1  Hatt-2  mtfs  .14.95 

Sam ^  a&  .ihov«t- wired  ^  tested.  .  .  S9,*H 
triinifmitter  exciter- Iwatt  -220 

[nrJjt    .'I'l'K^'i    ■«**i'!i''        .T.  34.. 9 S 


TRANSMITTERS 


TX220BWn' 
TX432M  Kii  . 
TX4J2BW/T 

TXiSQ  Kil  - 
TXI50W/T  . 


sam^e  nsabo VI? -wired  &  tissttd    ^  ■  59^^5 

trani^mjitdi  lixcitur  432  MHi    .  •  4^.95 

sarnt!  iis  above -wIn'iX  ^  (ested    .  .  79-95 

300  milliwatt.  2  mir  transmitter  .  24,9S 

same  as  above-wired  it  tested    ^  ^  39.9S 


FAlSOiH  Kit  . 

I'A4010H  Kit  . 
PA50/2S  Kit.  , 
PA144/1S  Kit. 


PAt44^S  Kit  . 
PA220/IS  Kit. 
PA431/10  Kit  . 

PA  140/10  W/T 
PA140/30W/T 


2  mir  power  amp-kit  Iw  in— 2Sw 
out  with  inlid  i^t4te  switching, 

CMC,  eoiin«cton-  .  ,.. &4.9S 

2  frtiT  power  amp-  lOw  in— 40iw 

mit -relay  svi^tchtng    .,*„.,.         M.^iS 

6  mtr  pc^wef  *mp.  tw  in.  2Sw  out. 

\cii  caiie,  {^(mne tutors  &  iwitcltiiig         S4.9S 

2  mtr  pawer  amp  -  t  w  m  — 1  Sw 

out— leia  caae^  con  nee  ton  and 

iwilchine .,*-,__         44.95 

same  as  PAI44;t5  kit  but  35w  .  S4.9S 

iijnjlar  tu  MA  1*4/1  S  f«r  3  20  MH7       44.»5 
power  amp-ilmiiar  tu  PA  144/15 
except  iOw  and  412  MHz  .  ,  ,  ,         S4.*S 
iOw  m-HOw  ouit--2  mtr  amp    .       219.95 
low  in-|40w  out— 2  mtf  amp    .       189.95 


POWER  AMPLIFIERS 


'$i«ttg*€ 


BlUf^  Line 


Model 

BLC  1  0/70 
BLC  2/70 
etc  10/1*0 
BLC  30/150 
BLD  2/60 
BLD  10/60 
BLD  10/120 
BLE  10/40 
BLF:  2/40 
BLE  30/SO 
BLK  iO/iO 


RF'  power  ^mp^  wired  &  tested.  cmitf(i)n- 
Llfc'-FM  SSB/AM 

Power  Power 

BAND  Input  Output 


144  MHt 

tow 

70W 

I4*.'»5 

144  MHi 

2W 

70W 

169.95 

144   WHX 

low 

isow 

259,^5 

t44  MHi 

3flW 

ISOW 

239,95 

220  MHx 

2W 

frOW 

164.95 

220  MHi 

low 

60W 

159.^5 

220  MHi 

low 

120W 

259. 9S 

420  MH2 

low 

40W 

179.95 

420  MHz 

2W 

40W 

179.95 

420  MHi 

30W 

SOW 

259.95 

420  MHt 

low 

»ow 

2»9,9S 

POWER  SUPPLIES 


PSISC  Kit 


PSISCW/T, 
PS2SM  Kit. 


PS25M  W/T, 


15  imp- 12  volt  re^uliled  power  sup- 

ftly  w/cue,  w/fold-bick  currtnt  limit* 
nf  and  fwerVDllnge  protection.  .  i      94.95 
sime  ii  abiivc-- wired  &.  tested-  .  .    124,95 
25  amp- 12  volt  regulated  power  sup- 
ply w/caiuiT  w/fcild-back  current  limit- 
ing and  ovp^  with  meter    ......    154.95 

same  a&  above -wired  dt  tested.  «  .    179. 9S 


PS3A  Kit     . 
PS30UW/T 


add*  over  vtvltage  prute-ctiiin  to  your 
power  ^uppii«5,  tSVDL'ma]!.     .  .       12.95 
12  vijlt-puw^r  supply  rieguhttor  cjtrd 
with  fold-back  curTf^nt  Limiliii}:  .   .       10,95 
new  Cfimmureiiil  duty  3U  oniji  12  VllC 
Tcgulaied  powur  supply  wlcm^f 
w/fold-liMCk  current  tiniiling  iind 
overvultage  protection      249,95 


RPTSOKit.  .  . 
RPTSO .  ,  .  , 
RPT144  Kii  .  . 

HPT220  Kit 

RPT432  Kii  .  . 

RPTI44W/T  . 
RPT220W/T    . 

RPT432W/T    . 


repeater -6  m^ter  ,  .   , 499.95 

repeater -6  meter,  wired  &.  tested  799.95 
repeater -2  mtr-  I  Sw  -complete 

(less  cryitftliy    .<p...^....*  499.95 
repeat^ff  ~  230  MHx— I  Sw— complete 

(ks5  t;ryital)!^ 499.95 

repeatflf  —  lOwati— 432  MHi 

(leu  c^yitali)  ..,,.*.»*-..  579.95 

rep«jl*r     1  5  w«tt-2  mtr ,  ,  ,  ,  .   .  799^95 

repeitef  -  1  5  waiit-2  20  MH)",  .   .   .  799,95 

repeater  •  lOwatt-432  MHi.  ,  .  .  049^9$ 


REPEATERS 


DPLA50 ,  .  . 
DFLAI44  .  . 

DFLA220  .  . 

0PtA432   .  . 
DSC-U  .  ,  .  . 


DSC-H 


ti  mtr  close  spaced  du  pie  kef  ,  ■  .  ,  575,95 

2  mtt.  600  KH;  spaced  dypleiser* 

wired  and  luned  to  freLiuency.  .  .    379.95 

220  MHi  dupleier.  wired  and, 

tuned  to  frequency  ,.*.*..,..  179.95 

t^ck  mouiit  dupleser  .  .......    319.95 

double  shielded  duplc^ter  friblei 

with  PL259  conneclon  tp  J       .         25.00 

sjme  as  above  with  type  N 

cofiiwctors  (pr-lft 25.00 


TRANSCEIVERS 


TRXSOKit   . 


THX144  Kit 
TRX2Z0  Kit 
TRX432  Kit 

TRC   I    -  .  - 
TRC 2  .  .  . 


Complete  ^  mtf  hM  fraiuccivi-r  kit. 
20w  out.  10  chin  net  scan  with  case 
fk-i»  mit(e  und  irrystaltK  ...        244.95 

iime  as  abovr.  but  3  mtr*  I  5w  out  234,95 
jame  aft  above  except  for  220  MH?  234.95 
:^me  35  jbnvc  e?(Ctfpt  10  wati  and 

433MH/ .....    254.95 

trunvcrivrr  case  iinly ,  .  ,      r29.9S 

truniS4'«?ivi'r  case  and  accessories  .  .      49.95 


SYN  II  Kit 


SYN  11  W/T  . 
SYN  220  Kit 

SYN  220Wfr 


2  mtr  synthesizer,  irikusmii  r>ffsel!i 
proi^rumm^ihlL' From  100  KM/-10MH/, 
(Miirs  otfM'ts  with  optifMiaj 

ad:ipt4.'r^jl , |6^^^*>S 

!$iiimtf  (in  above    wired  &  tevtL'd.   .  .    239.95 
same  iis  JiYN  II  Kit  cscLpt  J20- 

225  MM/ IA9,*>5 

i>i:imi:  u^  ubovv     tvirt?d  &  te^iled     .   .    23*1.95 


Whr  Cffigineerina 


SYNTHESIZERS 


Ki 


OTHER  PRODUCTS  BY  VHF  ENGINEERING 


CDl  Kit  . 
0>2  Kit  . 
CD3  Kit  . 

Ct)K2  Kit 

SC3  Kh    , 

Crystals  . 
CWUJ  Kit 


LWin  ,  .  , 
LWIIJ  .  .  , 
Mir  I     .   . 

rsi  W/T.  , 
rsi  w/1 

in.v  Kit 

ni3  w/i 

HI  l-t^  WM 

HI.2  30  W/I 
HI  432  W,'l 


10  channel  receive  xtal  detk 

w/diode  swjtchinf>  ,,.....        5  7.95 

10  channel  Kmil  deck  w /switch 

and  trimmers    .  .  >  . 15-50 

UHt  Version  ofCtlt  dec)^.  tieedrd 

i(H  432  multichannel  operation.  13.50 

carrier  operated  rehij .   ,  ,  .         .  22.75 

(O  channel  autivf^ean  adapter 

for  RX  with  priority  .......  19,95 

we  slock  most  repeater  and  simplex 

ETuirs  from  146  0-147.0  (eiich^  .  5.00 

1  5')  hit,  field  pru^ammoble,  code  nlen 
iitit;r  with  huilt-in  !^^uek-h  l^tl  ^nd 

in  timers    .,...., 39.95 

wired  iind  tested,  not  prtsgriimrried  54.9  5 

wired  and  tts^ted,  pro^ummed    .  5^.95 

2.0U0  otim  dvuiiniji:  tnikt*  with 

IM  .1.  ynd  L-oil  dord  12.95 

I ontr  squelch  dccuder  .  59,95 

insl4ned  in  repeater^  includinit 

inlcrfjttf  iicct'Ssories  H^,"?? 

2  lipni.'  ddLoJer  ...  35.95 
siine  .^  «ihov4£  -wired  it  I  fitted  ,  59,95 
4  pule  heNcEil  fcSiiii^iJiM'.  wired  4(  tested « 
%%*cpr  tunt'd  til  144  Mil/  han  ,  29.95 
s.,ime.is.ihi>ve  tuned  I(i2iu  Mli/han  29.<>5 
^hJinieiibJihovi!  luiiL'd  til  4.12  Mil/  ban  29.95 


Tufts  Radio  Electronics  •209  1% stic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 
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Be  sure  to  see  pages  16-30  of  the  Tufts  Catalog  In  the  next  issue  (March J  73! 
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The  H£lAr  MFJ  lufui  Airttnm  T»mt 


liHV.  ei3t^   luAn    U^  W 
tool 


^  can  run  your  tu<l  transceiver  power 
siiitput  -  tip  to  200  i^ans  RF  pcwer  output 
-  and  match  your  Irammittef  to  any 
teedffn«  kom  160  llvfu  10  Meters  whether 
/ou  havfi  coax  cab^.  balance  ftne.  or 
■andom  wire 

Ymi  can  tynt  oyl  ttie  SWR  on  yser 
dtpole,  inverted  vee,  random  vvire.  vertical, 
Tiobile  whip,  beam,  quad,  of  whatever  y^u 

Ym  Gin  even  oinrali  iH  bands  with  just 
une  axisting  anterina    Wo  need  to  put  up 

separate  antennas  for  each  band. 

bi^rcflse  the  uuble  bandwidth  of  yaur 
UDMf.  wnip  E>v  [urifng  cut  Hie  SWR  from 
Mifide  your  car.  Woiks  great  wtth  all  solid 
Duality  f»ve  way  binding  posts  are  used  lor 
the  baJanca  ime  Jnputs  (2),  random  wire 


THE  HAM-KEY 

NOW  5  MODELS 


Deafer  Programs 
NOW  Available 


NEW 

MODCLHK I 

ELECTRONIC  IC€YER 

$69.95 


nnput  (1 ),  and  gr oufid  (1 ). 

state  ligs  (irhe  t^e  Atlas)  and  mm  all  tute 
typer>gs 

II  travdi  wf  I,  tH.  its  ultra  compact  %\m 
^v2x%  i^hes  ills  easily  m  a  small  comei 
of  your  suitcase 

Ttif  iitmi  i}f  this  liny.  jjoweHuI  luner  is 
a  wide  range  12  position  vartabte  ir)ductor 
made  from  two  slacked  torofd  cores  and 
high  quality  capacitors  manufactured 
espfiCJally  for  MFJ  Fof  balanced  lines  a  1:4 
(unbalanced  Ec  balanced)  baiun  is  built-in. 
Mada  m  U.S.A.  by  MFJ  Enterprises. 

This  beautiful  i<ittle  luner  is  housed  in  a 
daluxe  eggshell  whfte  Ten  Tec  enclosure 
with  wafnyi  gram  sides 

SD^Z39  coax  cunneclort  are  provided 
tor  transmitter  jnoul  and  coajf  tad  antennas. 
Price:  $69  J  & 


* 
* 

* 


larntiic  circvit  for  squei^ie  keying 
^tf  £Ofnpf«l  i  rvg  6qH^  &  dashes . 
Doi  memory, 
dfthtry  operated  wim  provisions  for 

Byiilt  In  }ld«-tion«  monitor. 

SpMd.  Vo^lume,  toffw  &  wcfglit  controls. 

Grid  block  or  direct  keying 

Use  w  i  rh  ex  terna  i  padd  le  su  ch  as  H IC^  I, 


Model  HK-1  $29.95 

«  Dual  lever  squeeze  paddle. 

•  Use  with  H  K'S  or  any  electronic  keyer* 

•  Heavy  base  wfth  nan-sMp  rubber  feet. 

•  Paddli^fi  reversible  tor  wide  or  clo^e  finger  spacing 


This  Digital  Alarrn  CFock  is  also  an  ID  Timer. 
Afinmbled,  too! 


ModelHK-2Sia95 

«  ^measHK),  less  base 
for  ttM»e  wlwwish  ta 
incorporate  i'n  their 
own  Keyer, 


■l^  HE 


im  %m  ^  m  H  iKEl  ffVY  9  mmytts  (i<t  10^  one 
4uf)  S«i^  sd  fh*  atapit  nmt  fo  me  bi^pinTi^  a< 

wr  QSO  Then  sao  itr  r[Vtia.'e  buron 

fM  CH  Hu  set  Hit  liifB  eo  Ehe  esjci  fnin«iie  to 
Eirund  you  ol  i  S^f  0  Of  iumpty  (o  tttkt  y£w  up  ^n  the 
icHtitrig  lunmaficattv  nvirj/  ?i<  pioun.  [no  nnd:  id 
sm«n60  Divi^  moM  U  ul  KM  iUrm} 


SKonos  apoe«  it  thi  lac^  o<  tie 


Pmtiif  mt  Wivat  iM  t*tl  t^  buntns  Tncl  *4t 

Dm  upMH  411  tt  m  LBI  iftfiulm  HJir*  «it  «  1 
Hi  m*  it  tm  i)o«i«<  goes  9ff  momentaniy  h»  longb- 
poMT  oms  d  r«s^  to  12  00  All  ai^  ti«  am  uo 
Utfits. 

Sflfliil  Wm  imm  md  iIhii  is  ample  and  Iset  wdi 
ttw  t^i  ^  M4W  Mil  BtuTliVB  tvtn:  Hie  MVL  wiU  hfii 
It  f uit 

11«  VAC.  10  Hi  }  1  .'J|  h  3  3/4  t  :»  3/0  i^hcs  Ofi« 
yHl  w;|rT|iflty 

f^rica:  i  19.95 


Model  HK-3S16.95 

»  Deluxe ftreiightker- 

*  He«vy  b«se.  rho  need  to  attadt  »o  timk^ 

*  Vetv«l  smooth  ac^i^n. 


Model  HK-4  $44.95 

«  ComliinatlQin  on  HK- 1  ft 
KK'^  on  same  l»se. 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


$ 


49 


95 


tSP^SZOiSt.  X  db  Eiyiihtmic  nng«  1C  log  wnp  and  3 
atljye  fiUers  givft  cHMn  wjcHo  It?  T^oliCted  9  V 
tatlvV  3  ooivluctof.  ^''  |3iion«  >Kita  lof  inpui 
ana  oidpul    T^IIA  •  S-l  14  w  4  incfwa 


LSP'«2fiaX    II     S*m«    m%    LSP-^^BX    t»ui    in    a 
Dciuijtui   2' IS   ■   3'S'e  »  5-9  16   -ncn  Ten- Tec 
enjcipsuf    iifiin    uncfimniifiad   4    ptn    MHc    lack 
QuiAil  ^dfeie   rmvy  lunaion  swlc^ 


SUPER  LOGARITHMIC 
SPEECH  PROCESSOR 

Up  to  400%  More  RF  Power  is  yours  with  this  plug -in 
unit.  Simply  plug  the  MFJ  Super  Logarithmic  Speech 
Processor  between  your  microphone  and  transmitter  and 
your  voice  is  suddenly  transformed  from  a  whisper  to  a 
Dynamic  Output. 

Your  signal  is  full  of  punch  with  power  to  slice  through 
QRM  and  you  go  from  barely  readable  to  ''solid  copy  OM/' 


$ 


29 


95 


$ 


54 


95 


NEW 


CWF-3SX  Sup«f  CW  Filter 

ay  t4r  th«  i«*d«r  Owm  !MMQ  tfi  y»«  Ranr  sAvp 
sciflKnnnlf  iCi  Hf  banthvitdin.  fexlr«lfHtY  'SiHp 
sh^rtt  No  ringing  Piugt  ibftwvcfi  r*c*i<«r  mnd 
p#ton*s    or    connvcl    bafwiifi    MidiO    sLigc    ror 

•  S«reciiib»BW  SO  iiO  iBOHf  •  60  dB  dD«n 
one  ocrow  frorr  ^ntsr  lr«q  of  7^  Hz  *fy  W  Hf 
8W  •  f1«ciuC«  WHM  15  OB  •  9  V  03!!«!> 
-  2-3T1G  X  >ir4  tt  4  tn 


CMOS-B043  EI«<:tfOnic  Keyer 

St>t*   at   141*   in   di»ign    u«*s    CunT4S^f£l43 

■  Bl.  itHfl  Ktf  •  Ddi  rramofy  ■  MfT!is»£  opef*- 
^.ar»  «iin  *ttif«ijii  squeeze  tie^  «  a  ro  50 
W^l    ■  %vimvm   VK)    iipfiaKer    •  Sp«i$d     «<3'' 

%tm\K  ntytna  *  300  inNI&  mw*  •  4  posina^ 
5*p|c*ii  *Of  TUNC,  OFF  ON  aOETOME  OFF 
m  U^et    4    p«flt»Qflt    CBlll      •  J-l/lfi   V    3-1^4    v    4 

inches 


ilFJ'16010  Antenni  Tuner 

How  jmu  un  of»ri1«  all  tmn^  —  tSQ  ItVu  Id 
IMtAft  —  wiltn  a  %in0m  rancsom  Mrtra  ■nd  fun  ynff 
tuit  tfafiK*tw  powwr  output  —  ijfi  id  ZOO  witts 
nF  p(M«t  OUTPUT. 

m  %TnMn  fffOMsn  l<a  c^aify  in  yoy  iy|»  poow. 
J-]Mtt  B  1-1.14  T  4  ■■>£>)«»  «  Malctwa  km  vh) 
hi^n  imp«d«rK*t  Ivp  niTeriihancing  inpui  4nd 
OuM^t  •  SO-239  co*iid«^  connectors  •  Uiiqu* 
w«de  rang«  high  p«f*ofmaf»ce  s2  p<j&ti>Qfi  lappivd 
iniluCtoF    U4M  two  ;tacl!.^  TarOid  carp« 


NEW 


CFO~S5S  Code  Oscillator 

Far  thv  Wfcarftef  ta  i*am  itte  Mors*  c«3« 

Ftw  th4  Oto  Timrf  Ifl  piMish  tm%  *i*t 

For  ihv  Coijhi  inttriictar  lo  fsacti  tils  ^Mmvam 

9  Swnd  cfitfi  clfl«r  code  witn  pi«nrr  at  ^oiuma  f qt 
eLfettroom  U(9B  ■  Svrf  -oontsined  iHM4k«r  ^1- 
unw  10IW  eoiT|qtH9.  alumir^um  c^irtet  *  9  V 
b4iF4^  ■  T'OO  Qufllitr  U  5  cEPistnwfiQn  *  UMS 
S5li  IC  tiTWf    «  i-3rt6  I  3-t  j4  m  4  inerws 


$ 


2995  g2fj27'^^^H9 


95 


SBF-2BX  SSfi  Fitter 


DrAmallcilily  irnpivv««  p«iidablilHii>, 
*  OphmnBB  Y'Our  tiudid  to  reduce  ^fdeband 
splatter,  refnotw  low  and  ni-aN  piicned  ORM  hiss, 
SJ-aiia  cwihBB.  tdc^^gtound  nojse.  60  and  IM  Hi 
fium  4  n«dibcei  tit4«ijeaufii^  cLontesL  DX  and: 
rmgctiimmg  •  P\*i^%  tsetweeti  tuiionvs  af«J  w- 
cervFt  Df  cai\i^i«ci  tMitw«*n  Audio  stags  lor  speaker 
opefaiian  »  S«iKt4&t«  bandwicJi^  iC  ^ctivfl 
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Painless  Touchtone 

Adjustment 


The  existence  of  aulo 
patch  has  brought  about 
much  joy.  It  has  also  brought 
some  suffering.  Listen  on 
your  favorite  autopatch 
repeater  any  evening,  and  you 
will  invariably  find  someone 
playing  away  at  his  touch- 
tone'^'^  pad,  trying  to  get  it 
to  work.  The  testing  of 
touchtone  pads  on  the  air  can 
be  extremely  annoying  lo 
others  monitoring  or  trying 
to  use  the  repeater  system. 
Asking  another  station  on  the 
air  to  judge  whether  your 
tones  sound  okay  is,  for  all 
practical  purposes,  a  worth- 
less procedure-  The  human 
ear  just  can't  provide  the  calh 
braiion  that  is  needed. 


Unfortunately,  the  suc- 
cessful operation  of  a  touch' 
tone  pad  depends  on  more 
than  hooking  it  up  correctly 
and  getting  audio  tones  out 
of  it.  Some  autopatch  re- 
peaters feed  the  received 
audio  tones  directly  into  the 
telephone  lines  and  do  not 
regenerate  the  tones.  This 
means  that  the  received  tones 
must  meet  the  telephone 
system  standards,  and  these 
are  quite  critical  Not  only 
must  the  frequency  of  the 
tones  be  accurate^  but  the 
amplitude  also  has  to  be  con- 
trolled. Since  a  range  of  tones 
from  697  Hz  to  1477  Hz  are 
transmitted,  all  must  meet 
the  same  amplitude  specifica- 
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Fig.  h  Detector  circuit  TRl,  TR2  -  2NS45S  or  equivalent 
(HEP FOOJO)  N-dtannef  FET;  DI,D2-  germanium  computer- 
type  diode  (1N34);  M  —  test  meter  on  low  voltage  scale  (3  V), 


tions.  Therefore,  the  two 
tones  transmitted  must  be 
closely  balanced  with  respect 
to  each  other. 

All  FM  transmitters  use 
pre-emphasis  in  their  modula- 
tion process.  This  means  that 
the  higher  audio  frequencies 
are  accentuated  more  than 
the  lower  frequencies*  To 
compensate  for  this  at  the 
receiver,  de-emphasis  is  used 
to  restore  the  audio  lo  its 
original  quality,  Un> 
fortunately,  there  is  no  firm 
pre-emp  has  is/de-emphasis 
standard  in  amateur  service- 
In  fact,  manufacturers  will 
vary  the  emphasis  circuits  to 
provide  their  own  desired 
sound.  You  may  notice  that 
some  manufacturers*  radios 
can    be    identified    by    their 
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Fig.  Z  Bask  circuit. 


distinctive  sound*  It  is  these 
circuits  that  can  cause  dif- 
ficulty when  hooking  up  a 
touchtone  pad.  Even  though 
the  high  and  low  tones  may 
be  perfectly  in  balance  when 
fed  into  the  mike  input,  they 
won*t  be  when  radiated  on 
the  air. 

Some  repeater  systems  wilt 
retrieve  the  tones  before  the 
receiver  de-emphasis  circuits 
and  some  after*  It  is  impor- 
tant to  know  what  your  auto- 
patch repealer  system  re- 
quires. The  PhiUdelphia-area 
repeater  system,  with  which  I 
am  familiar,  assumes  balanced 
tones  before  the  de-emphasis 
circuit.  The  specific  require- 
ments are  for  a  deviation  of  4 
to  4.5  kHz,  which  satisfies 
the  amplitude  requirement, 
and  for  an  unbalance  of  no 
more  than  20%  between  the 
high  and  low  tones.  Thus,  the 
two  critical  parameters  re- 
quiring adjustment  in  a 
touchtone  pad  system  are 
deviation,  which  sets  the 
amplitude,  and  tone  balance. 
The  frequencies  of  the  tones 
are  usually  accurately  and 
stably  generated  and  do  not 
need  adjustment  for  most  LC 
or  crystal-controlled  oscil- 
lator touchtone  pads.  The  fre- 
quencies on  RC  or  other 
f  ree-ru  n  n  i  ng- 1  y  pe  osc  i  1 1  ators 
should  be  checked. 

The  procedure  which 
follows  provides  a  means  of 
making  the  necessary  adjust- 
ments without  lying  up  the 
repeater  system. 

A  separate  monitor  re- 
ceiver is  required^  in  addition 
to  your  transmitter,  and  they 
are  both  to  be  tuned  to  the 
same  simplex  frequency. 
Locate  the  discriminator  out- 
put of  the  receiver  prior  to 
the  de-emphasis  circuit.  Be 
careful;  some  discriminator 
test  points  are  made  avaitabte 
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Fig.  3.  Frequency  correction 
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after  the  de-emphasis  circuit. 
You  will  have  to  look  at  the 
schematic   drawing  to  deter- 
mine where  the  correct  dis* 
criminaior  output  is  located. 
In  the   typical   discriminator 
circuit  shown  in  Fig.  4,  the 
output    should     be    derived 
from  point  A  through  an  18k 
resistor.  Point  B  js  the  wrong 
test    point,    since    it   occurs 
after  the  de-emphasis  circuit. 
Even  with  the  discriminator 
output  property  selected,  the 
de-emphasis  circuit  acts  as  a 
variable    frequerKy    load   on 
the   discriminator,   and    it   is 
capable     of    creating     some 
error.  The  error  will  be  less 
for    vacuum    tube    receivers 
than  for  the  solid  state  types 
because    the   circuit    imped- 
ances   are    higher    and    the 
discriminator  loading  is  less. 
Perform     all    adjustments 
using     low     power    into    a 
dummy  load.  The  procedure 
requires  use  of  a  measuring 
device,  which  can  be  either  an 
oscilloscope    (low  frequency 
scope   is  OK)   or  a  detector 
circuit     (shown    in     Fig.    1) 
which     uses     an     ordinary 
20,000  n/V  VOM  as  an  indi- 
cator. The  oscilloscope  is  pre- 
ferred because  it  can  show  if 
any   distortion    is  occurring,, 
but  the  detector  circuit  will 
do  an  adequate  job  in  most 
cases  and  can  be  constructed 
quickly  on  a  breadboard.  The 
detector,     like     the     oscillo- 
scope,   places   essentially   no 
load    on    the   circuit   to   be 
measured    and    responds    to 
peak  values  of  deviation.  The 
meter  can  follow  voice  peaks 
with  no  problem. 

Before  using  the  detector, 
turn  R2  counterclockwise  (no 
input)  and  adjust  Rl  for  a 
zero  meter  reading.  The 
meter  should  be  on  a  low- 
vollage  dc  range  (1  to  3  V}* 
The  next  step  is  to  calibrate 
the  measuring  device  (oscillo- 
scope or  meter  circuit)  for  5 


kHz  deviatfon.  This  will  re- 
quire some  approximation,  as 
most  amateurs  don*t  have  an 
accurate  5  kHz  deviation 
standard.  Connect  the 
detector  to  point  A  of  the 
discriminator.  The  meter  in 
Fig.  1  will  be  driven  upward 
as  signals  are  received  and 
audio  is  heard  in  the  speaker* 
The  amount  of  meter  deflec- 
tion is  controlled  by  R2. 
Listen  to  various  channels  for 
several  days;  the  peak  meter 
reading  on  the  louder- 
sounding  signals  will  probably 
correspond  to  5  kHz  devia- 
tion. Another  method  is  to 
yell  into  your  mike  on  a 
simplex  channel  and  observe 
the  measuring  device.  This 
assumes  that  your  transmitter 
has  been  set  by  the  manu* 
facturer  at  5  kHz  deviation. 
Adjust  R2  so  that  the  meter 
reads  approximately  half 
scale  on  voice  peaks  with 
either  of  the  approaches. 
Actually,  it  will  be  most  con- 
venient to  set  the  meter 
needle  via  R2  to  read  5  while 
looking  at  a  10-,  12-  or  15- 
volt  scale,  even  though  the 
meter  is  set  on  a  lower  range. 
The  actual  deviation  can  then 
be  read  directly  from  the 
meter  scale.  This  is  a  rough 
calibration  procedure,  but  it's 
good  enough  for  our  pur- 
poses. 

Use  the  touch  tone  pad  cir- 
cuit shown  in  Fig.  2,  Adiust 
the  500-Ohm  pot  one  quarter 
of  the  way  open  (from  no 
signal).  This  is  to  allow  for 
more  signal  to  be  available 
later,  after  the  frequency  cor- 
rective network  is  installed. 
On  the  conventional  Betl 
touchtonc  pad,  pushing 
buttons  2  and  3  simul- 
taneously will  generate  the 
tow  tone  (697  Hz)  only. 
Pushing  buttons  3  and  5  will 
generate  the  high  tone  {1477 
Hz)  only.  While  generating  a 
low    tone,    determine    what 
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value  R  will  produce  5  kHz 
deviation  on  your  measuring 
device.  R  will  be  around  the 
orders  of  magnitude  shown  in 
Table  1. 

With  R  installed,  reduce 
the  setting  of  the  500^0 hm 
pot  so  that  the  high  tone 
produces  about  2,5  kHz  devi- 
ation. This  is  to  insure  that 
the  transmitter  audio  circuits 
are  not  limiting*  Generate  the 
low  tone  and  observe  the 
deviation.  If  it  is  within  20% 
of  the  high  tone,  your  prob- 
lems are  nearly  over-  How- 
ever, there  is  small  prob- 
ability that  this  will  occur 
because  of  the  pre-emphasis 
circuits.  Don't  be  surprised  to 
find  a  2  to  1  tone  unbalance. 
Assuming  that  you  do  have  to 
correct  for  tone  unbalance, 
divide  R  into  roughly  3  equal 
parts,  as  shown  in  Fig  3. 
Compute  the  value  of  CI 
(/uF)  =  2050/total  resistance. 

The  value  of  CI  is  not 
critical.  Twenty-five  percent 
variations  are  allowable.  In* 
stall  CI  and  measure  the 
difference  between  high  and 
low  tones  again  at  about  2.5 
kHz  deviation*  You  will 
notice  that  the  high  tone  is 
now  closer  in  amplitude  to 
the  low  tone.  In  most  cases, 
this  is  all  of  the  correction 
that  will  be  required.  If  the 
high  tones  are  still  too  large, 
install  an  identical  capacitor 
at  C2,  If,  after  doing  this,  the 
high  tone  is  less  than  the  low 
tone  (you  have  overshot),  re^ 
duce  C2  in  value  until  tone 
balance  is  obtained. 

You  have  now  completed 
the  tone  balance  and  are 
ready  to  set  the  deviation. 
Press  button  3  only,  and  set 
the  500-Ohm  pot  for  4  to  4.5 
kHz  deviation.  This  setting 
should  be  iust  below  the 
limiting  level  of  your  trans- 
mitter. 

If  you  cannot  obtain  4.5 
kHz  deviation  when  the 
500'Ohm  pot  is  turned  all  of 
the  way  up,  this  is  an  indica- 
tion that  R  is  too  high.  Lower 


R  in  20%  steps,  and  re- 
compute C  for  each  reduc- 
tion. The  corrective  network 
is  designed  to  provide  light 
loading  on  the  mike  input 
and  should  not  affect  normal 
operation.  If  it  does,  the 
alternative  is  to  put  a  switch 
in  series  with  the  touch  tone 
output  lead.  The  corrective 
network  provides  an  imped- 
ance matching  function 
between  the  mike  input  and 
the  touchtone  pad  output,  as 
well  as  acting  as  a  frequency 
equalizer  Needless  to  say^  it 
is  desirable  to  put  the  touch- 
tone  pad  and  components 
into  a  metal  box  and  use  a 
shielded  lead  in  connecting 
the  pad  to  the  mike  input  in 
order  to  minimize  chances  of 
rf  pickup. 

Although  the  procedure 
described  above  is  intended 
for  the  conventional  Bel! 
touchtone  pad,  the  principles 
can  be  applied  to  other 
touchtone  pads.  With  some  of 
the  new  pads,  it  may  not  be 
possible  to  generate  the  697 
Hz  and  1477  Hz  individual 
tones  called  for.  In  this  case, 
push  button  3  to  generate 
both  tones,  and  determine  an 
R  that  will  produce  4  to  4.5 
kHz  deviation  with  the  touch- 
tone  pad  set  for  roughly  1/4 
output,  if  there  is  an  output 
adiustment.  Next,  disconnect 
the  pad  from  the  10  juF 
coupling  capacitor,  and  feed 
into  the  capacitor  an  audio 
oscillator  signal  set  for  first 
697  Hz  and  then  1477  Hz. 
Proceed  as  described  pre- 
viously for  measuring  the  un- 
balance at  the  two  different 
frequencies  and  in  correcting 
for  it.  Be  certain  the  audio 
generator  produces  the  same 
amplitude  for  both  tones. 

The  above  procedure 
should  be  effective  for  most 
touchtone  pad/transmitter 
combinations.  If  it  isn%  it 
will  require  the  services  of  a 
base  station  operator  with  an 
oscilloscope  to  analyze  the 
problem.  ■ 
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Fig,  4.  Discriminator. 


Very  high  impedance  (ceramic  or  crystal  mike) 
High  impedance  J  magnetic  mike  J 
Low  impedance  (magnetic  mike) 
Very  tow  Impedance  (carbon  mike) 
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Swan 

TOO-CX  Xcvr  %*^ 

MOCrO^t  2*9 

379'Cyiai*el  379 

500  xcvr  299 

SOOCXTCcvr  399 

T17XCACSu^p1r  « 

UK  DC  MQi^ritt  a* 

MKllLlfieaf  475 

KK  VI  4 Meter  550 

ISO  C6M  xcvr  349 

FM3X2WXcvr  1*9 

FMT210A3M  249 

150  Transcervtr  aW 

iSOC  Xcvr  2f» 

400R  Rec#iv«r  339 

*0OT  T  f  am  m  i  iter  3W 

410  VFO  n 


Tempo  <ine  Xcvr 
AC  One  Supply 
FMH  3M  H.T. 
CL-S30  Tmcor  230  MC 
FMH2Mw/Talk(e 


Tan  Tae 


PW-3  Tmsyr 
ArgiOn«ut  XcvT 
KR40iCey«r 

RX-IO  Receiver 
S-XSigndliier 
Triton  ( I 


Taotii 


vm 

n 

149 

\n 


%  49 
199 

n 

4» 

» 

4?f 


FT-IOI  Xcvr 
FROXJOOSORec 

FT  3  Au»  2W  FM 
FT  10 IB  xcvr 
FL  21lUBLirtCAr 
FV-MlVFO 
tOlE  Xcvr  Oemo 


VIA 

S4» 
3H 

n 


\ 


MlHaii 


349 
34f 

149 
39 

it 

n 

m 

159 


SB  AaOSpecfTLrm  Analvz  130 


Halltoraffars 

SIM  Receiver  I  99 

SX  101  Receiver  159 

HT  32Trarnmltrer  1T9 

H  T  32  B  T  ra  ns  m  itier  3*9 

SX  99  Receiver  79 

SX  lis  Receiver  349 


SB  102  Xcvr 

SB  frlOScope 

HA  20 4m  Linear 

SB  634  Ccnsole 

Se-d04Spkr 

S9-&UVFO 

5  B-230  Linear 

SB- 104  Transceiver 


ICON 


ic-n  3M  FMXcvr 
I C -230  Demo 
lC22A2MFMXcwf 
IC30A432MCFW 


34* 

95 
125 

175 

39.50 

129.50 

359 

*35 


vm 

>*5 


93300  Trafitmaicft 

SI49 

90*51  A  Grid  Dipper 

n 

National 

NC  370  Receiver 

1119 

NC  300  Receiver 

129 

NCX  S  Transceiver 

279 

MCX  5MKII  Tran«^vr 

Z99 

Nt  303  Receiver 

199 

ACSOOACSuplily 

*9 

NCX  ^OOTramceivw- 

IW 

NCX  3Transceivef 

149 

NC  190  Receiver 

\A9 

NC  105  Receiver 

6* 

Regency 

HR  2B2MFM 

f1^ 

MR  ?20FM  220 MC 

^^^ 

AR  ^2MAmpmier 

as 

HR  35  3MFM 

225 

HR  A  Meter  FM 

1«9 

Test  Equipinent  Bargains 

Boooton  "O"*  Meier  , ,  S29S 


SBE 


Sa  34  Transceiver 
Sa  33  Transceiver 
SB144  3MFW 

SBZ  LP  Linear 


1249 
1»9 
175 
179 


Teltiromx  5140    ............. 

249 

Tektronix  545A   .  .  .  , ,  , 

950 

5  3/54 A  Pfu^ifi  wide  band  preamp    .  , 

7S 

Hick  ok  695  Ceneratof .......... 

69 

Bendix  BC22T  Freq  Meter 

39 

Polarad  Spectrum  Analvzer^  A84T.  ,  . 

1695 

Hewiett  Packard  400C.  , 

7S 

PTficision  E-400  Signal  Generator.  .  .  . 

125 

Electro  Impulse  Sp«ctru=m  Analyzef  . 

395 

Dvna/Sciences  ModeJ  330  Digital 

Multimeter , 

195 

Hewlett  Packard  4905A  Ultra  Sonic 

Detector    ,............** 

.    550 

Hewiett  Packard  1 20A  Scope  *  .  .  .  . 

,    250 

TS-323/UR  Frequeficy  Meter 

.     175 

Hewiett  Packard  491  OB  Open  Fault 

Locator . 

,    650 

Bird  Mod  43 

.       80 

Genera)  Radio  650A 

.     150 

Measurements  Mod  80.  .......  . 

,     195 

Nems  Clark  1400 

.    495 

Ballantine300H   . 

.     175 

PACO  Scope  Mod'SSO  ........ 

.       75 

Singer  FM-10C ,..,,. 

,  3495 

Simpson  260  V.O.M 

.49,50 

ICOMIC22S 

Regular  S2^,  save  $50;  buy  an  JCOM 
IC22S  for  $2t9  (no  trades)  and  take  a 
£50  credit  for  another  purchase. 


I 


KENWOOD  TR-2200A 

Regular  S229;  save  S30;  buy  a  Kenwood 
TR2200A  for  S229  (no  trades)  and  take  a 
S30  credit  for  another  purchase* 


MIDLAND  13-510 

Regular  $399v  save  S50;  buy  3  ^A^dfand 
13-510  for  $399  {no  trades)  and  take  a 
S30  credit  for  another  purchase. 


KENWOOD 

TS820  — sa69,00 
TS  82  OS— $1048.00 


■yaesu 

FT101E  -799.00 
FTIOIEE- 759.00 
JT101EX- 699.00 


TR4CW  -  $799.00 


MAIL  &  PHONE  ORDERS  WELCOMED.   BANK  AMERICARD  ACCEPTED.   ALL  UNITS  GUARANTEED 


M 


QIVISION  OP 


4033  BROWNSVILLE  ROAD 
TREVOSE.  PA.  19047 

Telephone: 

(215)  357-1400 
(215)  757-5300 


H8 


FROM 


WESTCOM 


Ruggedized 
2  meter  VHF 
amplifiers 


An  adcf-on  unil,  no  internal  connections  or  ad|ustmente  required  to  associated 
equipment.  Standard  Amprifrer  Models  operate  FM.  Linear  Models  operate  all  modes: 
SSB,  FM,  AM.  RTTY,  CW.  etc,  Mtciostrip'"  design  provides  high  stability  and  optimum 
performance  over  wide  tjand-wdtb  Factory  adjusted,  no  tuning  required.  Mobile 
mounting  bracket  induded.  RF  sensing  TvR  swttching.  adjustable  dropout  delay.  Re- 
mote keyirtg  c^abihty  ThermaJly  coupied  biasing.  Reverse  Voltage  pfoleded  and 
fused  Conserva&veiy  rated  with  overstzed  heat  smk.  Red  LED  indicators  for  n*onitor- 
*ng  DC  and  RF.  VSWR  protected  —  t4inety  day  matenal  and  wori^manshrp  warranty. 


INPUT 

NOM 

NOM 

MODEL 

POWEfl 

OUTPUT 

CURRENT 

HO, 

(watts) 

(%vatts) 

13.8  MDC 

PRICE 

2M  15XL50L* 

2-15 

50 

6 

$  94.95 

2M  15X80 

5-15 

eo 

11 

$t29.95 

2M  isxeoL* 

2-15 

80 

11 

5139  95 

NOTES:  'Linear.  AM;  CW.  FM.  SSB.  RTTY.  Unear  models  work  well 
wfth  low  power  iransmiiters  ol  2-3  watts  to  yte*d  20-30  w  output 

size:  4^M  x  5Vi  x  2^ 
technical  specifications  and  data  subject  to  change  withoui  notice 


Ruggedized  DC  Power  Supplies 
Ideal  for  VMF  Amplifiers 

•  105-125  VAC.  50/60  Hz 

•  Fotd  back  current  limilfng 

•  13.8  VDC  ±  -05V 

•  UL  listed  &  corrrputer  grade  components 

•  One  year  warranty 

•  5  mV  peak-peak  max  ripple 


RS'12AS74,95 
9  ADC  Continuous 
12  ADC  Intermrttefit 
Recommended  fof  up  to 
SO  W  amp  S- 


RS-20A  $89.95 
16  ADC  ContirHious 
20  ADC  Jntermittant 
Recommended  tof  up  to 
120  W  amp's. 


Maiter  Charge  &  6  of  A 
Check  with  order  or  COD 
We  ship  prepaid  in  USA 


10  day  money  back  guarantee 
F  ull  satisfaction  guaranteed 
Factory  warranty  on  all  items 


dedlefship  inquin^  tnvildd 


W17 


TDUIS^/Ty 

~   RESONATES  YOUR  TOWER 


M 


ENGINEERING 

1320  Grand  Avenue    San  Marcos. 
California  92069      (714)  744-0700 


ON  40,   AND   80   I 


V 


'^^e^ 


Imagine  usjfig  your 
entire  tower  aiid  pre^ 
sent  beam  system  as  a 
complete  low  anRlo 
radiator  on  40  and  Hti 
meters.  It  is  common 
knowtedge  that  a 
dipole  Of  in  verted- vee 
must  be  at  least  1/2 
wave  length  high  (120 
feet  high  on  flO 
meters!)  in  order  foi-  il 
to  be  a  tow  angle 
radiatof.  8u£  your  ejc- 
isting  tower,  if  fed 
wfth  the  Stuart  EJec- 
ironies  TOIUfR  TUflEA 
can  be  made  to  be  an 
optimum  low  angle 
radiator  on  40  and  80 
metef^      The     Stuart 


tOUlCflTUUA  can  be 

initaired  and  easily 
adiusted  to  a  low  swr 
on  any  lower  no  mat- 
ter what  tHe  size  or 
type  Tower  can  be 
grounded  or  not 
RadiaH  not  necessary 
No  more  haywire  ap 
pea  ranee  of  dipole$ 
and  l-V*s.  tven  your 
wife  will  loj^^e  it  The* 

Stuart    TOUffiftTUnm 

i 
takes  up  virtually  no 


extra  space 
Jy  oulj^ 


but  great' 
erf  orm*i 


difJoles  and  TV's  ai 
the  same  height  plus  il 
is  easily  adjustable? 
from  ground  level 
Start  makirig  better 
contacts  oi  the  40 
and    80    meter    band!. 


with     an 
system  thai 


antennd 
'really  gets 
out.  Thr  Stuart 
TOUICfl  TUrUn  will 
handle  500  watts  out- 
put. 


^^^U 


#  ^ 


V^e  lire  SO  confident 
that  yeju  will  like  it  that 
we  oFler  a  30  day 
monpy  hAck  gUiTAnte^ 
if  ymi  are  in  dJiy  ^)'t 
drs!^dti|fi«d  Price  ol 
S129  9S  include  shipp- 
ing in  continental 
Inated  Stit«» 


STUART 

D60t.    1 


755  N.  MAIN  STp 
AKRON,  OHIO   44Sia     S38 
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I    do   suggest   you    code    or 
cable-connect  these,   so   you 
can't     interchange     them. 
Entering    the    main    control 
unit,  this  24  V  ac  is  rectified 
by     a     bridge     diode     pack 
(Motorola-type),  filtered,  and 
regulated  by  any  one  of  the 
how     commonly     available 
3 -terminal     regulators.     The 
regulation     allows     your 
settings  of  charge  times  in  the 
following  circuitry  to  remain 
constant    without    regard    to 
fluctuating    power    line   con- 
ditions.  One   thing   the  now 
rectified  and  regulated  dc  is 
used  For  is  the  lamp  monitor 
circuit.     Leaving     the     main 
control  unit  via  a  barrier  strip 
or  3-pin  plug,  as  in  minej  the 
24  V  dc  is  fed  to  a  lamp  (28 
V,    low    current,    long    life) 
located   on   a   bracket  inside 
the  squirrel  cage.  1 1  has  a  tube 
(light    pipe)    around     it    to 
direct   the  light  through  the 
slots  in  the  blower.  You  can 
usually  mount  the  photocell 
(or     phototranststor,     etc.) 
directly   to  the   outside   shell 
of   the  cage   enclosure  after 
drilling  a  /2''  hole  for  the  light 
to    get    through.    Make    the 
mounting     as     airtight     and 
lighttlght  around  the  outside 
as    possible    (pill    bottle,    lid, 
etc.).    Don't  shove    the   drill 
through     the    squirrel     cage 
while     drilling,     and     don't 
reverse  the  mounting,  putting 
the  lamp  outside.  It  is  hard  to 
shield  the  photocell  out  on  a 
bracket  inside  the  cage,  and 
the  vibration  of  the  enclosure 
of  the  cage  would  shorten  the 

life  of   the   lamp   if   it  were 
mounted   on   the   outer  shell 

(live  and  learn). 

Assuming  the  normal  and 

proper     operation     of     the 

motor,    belt    and    load^    the 

lamp  shines  on  the  photocell 

each    time    the   slot   in    the 

squirrel  cage  goes  by  (several 

times    per    revolution).    This 

creates   pulses   which   are   ac 

coupled     to     the     'Moad 

detector"     circuit.     These 

pulses  build  up  a  charge  on 

CT  until  Q2  pulls  in  relay  K1. 

Kl  breaks  the  heater  lead  of 

the  thermal  time  delay  relay 

(hereafter     the     TTDR), 

making  its  time  delay  infinite 

—  it  never  closes  —  thus  the 


relay  K2  never  closes,  and  the 
NO  contacts  of  K2  keep  1 20 
V  ac  on  the  motor  for  normal 
running.  RC  pot  is  used  to  set 
a  time  period  of  about  10 
seconds  worth  of  pulses  for 
Kl  to  pull  \n.  In  other  words, 
under  normal  conditions,  you 
have  TO  seconds  of  the  pulses 
detected  for  Kl  to  pull  in  and 
switch  the  control  unit  to 
normal  run  mode. 

Now,  assume  the  motor 
stalls,  the  belt  is  off  al  start 
time,  or  the  squirrel  cage  is 
frozen.  The  thermal  TTDR 
allov/s  20  seconds  of  stall  and 
no  pulses  before  its  contacts 
pull  in,  puHing  in  K2,  and 
shuts  off  power  to  the  motor. 
This  allows  time  for  the 
cooling  cycle  of  the  TTDR 
[about  1  minute  in  mine)^ 
and  then  it  tries  again.  The 
switch  in  the  remote  alarm 
box  also  allows  you  to  choose 
the  mode  you  use.  If  ]t*s  in 
the  manual  position,  it  lets 
the  unit  shut  down  once,  and 
then  you  must  go  down,  find 


the  trouble,  ^nd  reset  it 
manually  with  the  reset 
button  on  the  main  control 
unit.  This  allows  for  times 
when  you  are  away  for 
extended  periods,  such  as 
work  or  vacation.  The  switch 
line  carries  only  24  V,  and 
can  be  rotor  cable  or  the  like, 
as  in  all  lines  to  the  remote 
alarm  unit. 

Another  possibility  is  that 
the  whole  works  starts  okay, 
then  a  belt  slips,  breaks,  or 
jumps  off.  The  pulses  must 
keep  coming,  or  the  detector 
circuit  will  decay  and  allow 
Kl  to  drop  out.  Since  the 
TTDR  is  then  reconnected  to 
the  24  V  ac,  20  seconds  later 
the  TTDR  contacts  pull  in, 
and  K2  pulls  in  right  aifter, 
shutting  down  the  motor 
again. 

It  should  be  easy  to  see 
how  all  this  applies  to  my 
well  pump,  as  welt  (old  style 
with  spokes  on  the  pump 
drive  wheel),  or  to  any  other 
electric  motor  on  which  you 


can  attach  some  pulse- 
forming  wheel  to  the  load 
end.  1  say  load  end,  so  you 
can  detect  belt  or  drive 
system  failures  as  welL  1  have 
tried  to  arrange  the  schematic 
so  you  can  see  what  is  really 
located  where  in  my  system, 
and  how  it  all  interconnects 
to  the  remote  alarm  unit 
afong  with  many  other  sen- 
sors and  wiring. 

I  did  not  place  values  on 
RCI,  RC2,  RDl,  RD2,  or  CT, 
to  allow  you  to  choose  your 
own  based  on  what  time  you 
use  on  the  20-second  TTDR 
or  similar  unit  and  on  what 
you  have  around,  and  to  leave 
you  room  to  modify  it  to 
your  own  purpose.  It  is  easy 
to  choose  ball  park  figures  for 
them  by  assuming  Q1  is  a 
switch  that  is  on  all  the  time 
and  charges  up  CT  in  RC  x 
CT  seconds  (R  in  Ohms,  C  in 
farads).  Depending  on  the 
pull-in  current  for  K1,  thai 
current  is  the  cot  lee  tor  cur- 
rent in  Q2.  The  base  current 


METER 


PANEL    GREEN 
"MTR  AC   ON" 


PAUEL    BLUE" 
"TT&R-JO" 


LO*d   SLOTS 


ELECT 
BOX 


funNAce 

tMHOU  UN 


HOUSE   1Z0VAC 


Ffg.  h  Staff  detector.  To  test:  Open  connectfon  at  C  and  run  system,  J)  Green  and  bfue  come 
on;  2)  after  20  seconds,  red  lights  and  motor  shuts  down;  3)  reconnect  Q  and^  at  20  seconds, 
no  red  and  motor  runs  througfi  normal  cycle.  Note:  If  It's  in  manual  at  the  time  of  fault j 
switching  to  cycle  will  reset  after  TTDR  cooloff  But  this  Is  not  recommended^  as  it  defeats  the 
purpose^  which  is  that  you  investigate  the  problem. 
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required  to  cause  that  current 
is  going  to  bQ  roughly  the 
collector  current  (IC)  divided 
by  the  beta  of  the  device  you 
use  {use  a  50  V  or  higher^ 
NPN  silicon,  and  about  2*5 
limes  the  current  required  by 
Kl).  The  voltage  at  point  A 
must  be  higt>  enough  to  cause 
this  base  current  through  the 
Ik  base  resistor.  (When  the 
transistor  is  on,  the  voltage  at 
the  base  is  very  close  to  .6  V; 
therefore,  if  the  voltage 
at  point  A  was  1.6  V,  then 
there  would  be  1  V  across  the 
1  k  resistor  for  1  mA  of  base 
t»  Further^  if  the  Q2  beta  was 
100,  you  could  pull  approxi- 
mately lUU  mA  down 
through  the  collector  circuit 

including  K1.  If  100  mA  was 
the  puli-in  current  of  Kl, 
then  1,6  V  at  point  A  would 
cause  a  relay  pull-in  to  occur. 
The  variable  part  of  RC  sets 
how  long  it  ukes  to  get  up  to 
this  point  A  level.)  An  easy 
out  is  to  make  RD1  +RD2  = 
RC2»  so  you  know  it  takes 
twice  as  much  voltage  at  B  as 
you   need  at  A.  Make  these 


resistors  at  least  ten  times  the 
Ik  base  resistor,  so  the  02 
remains  the  main  control 
element  in  the  discharge  path, 
since  you  don't  need  nearly 
the  delay  for  a  detected 
failure  as  you  want  for  a 
detected  ''load  running" 
condition. 

My  two  units  work  fine, 
and  I  have  simulated  every 
usual  failure  I  have  had  to 
contend  with  over  the  years,  1 
might  add  a  few  notes  here 
about  my  remote  alarm  unit, 
I  have  burglar,  fire,  smoke^ 
and  another  type  of  "fire 
situation"  detectors  all  run 
into  one  unit,  as  well  as  one 


of  the  Poly  Paks  chassls-only 
AM-FM  radios  and  my  inter- 
communication station.  This 
makes  quite  a  versatile  and 
attractive  package  which  tics 
up  all  these  units  and  a  power 
line  monitor  in  the  same  box. 
While  I  was  at  tt,  i  included 
an  ac  carrier  current  system 
that  allows  me  to  turn  on  the 
2m  FM  downstairs  and  then 
operate  it  Prom  up  there  as  a 
''help**  device  if  the  phone 


We  have  a  portable  direction  finder  that  REALLY  works— on 

AM,  FM.  pulsed  signals  and  random  noise!  Unique  left-ri^t 
DF  allows  you  to  take  accurate  bearings  even  on  short  bursts, 
with  no  ISO""  ambiguity.  Its  3  dB  antenna  gain  and  .06  uV 
typical  DF  sensitivity  allow  this  crystal -control  led  unit  to  hear 
and  positively  track  a  weak  signal  at  very  long  ranges— while 
built-in  RF  gain  control  with  120  dS  range  permits  DF  to 
within  a  few  feet  of  the  transmitter. 

The  DF  is  battery-powered,  can  be  used  with  accessory 
antennas,  and  is  12/24V  for  use  in  vehicles  or  aircraft.  This  is  a 
factory-built,  guaranteed  unit— not  a  kit  It  has  been  successful 
in  locating  malicious  interference,  as  well  as  hidden  trans- 
mitters in  'T-hunts/'  ELTs,  and  noise  sources  in  RFI 
situations. 

Prices  start  at  under  $175.  Write  or  call  for  information  on  our 
complete  line  of  portable,  airborne,  vehicle,  and  fixed  DF 
systems- 


5S46  Cathedrat  Oaks  Rd,, 

Am^tetjr  Oept 

Santi  Barbara,  CA  93111 

8059674859 


L 
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lines  are  out.  I  have,  there- 
fore, included  only  enough  lo 
show  you  how  to  get  your 
unit  going.  If  you  are  inter- 
ested in  the  rest,  drop  me  a 
line. 

The  wiring  provides +24  V 
dc  from  the  main  control 
unit,  to  drive  your  alarm 
device  if  you  need  it,  a 
common  ground «  and  a 
switched  line  that  closes  to 
ground  on  a  fault  alarm.  Also, 
the  cycle  and  manual  lines 
come  up,  for  a  total  of  5 
lines^  but  I  suggest  you  run 
S-conductor  rotor  cable  with 
the  +24  V  dc  and  ground  on 
the  heavy  pair  and  allow  for 
future  additons.  After  I  kept 
monkeying  around  for  more 
than  5  years^  1  did  this,  and  I 
also  ran  a  24-pair  bus  system 
to  and  from  every  room  in 
the  house  using  old  pulled- 
from-service  telephone  cable. 
It  has  saved  me  many  trips 
back  under  the  house  (only  a 
half  basement), 

I  have  come  up  with 
several  possible  uses  since  the 
initial  needs  arose.  One  is  to 


tell  me  if  the  beams  are 
frozen  up  before  I  burn  up 
the  rotor  (especially  handy, 
since  the  24  to  30  V  ac  is 
usually  already  available  as 
the  voltage  that  runs  the 
motor,  and  my  beams  are  set 
up  to  send  down  position  as 
digital -code  anyway). 
Another  is  as  a  sensor  on 
another  project  I  have  tackled 
each  of  the  past  5  winters, 
which  is  to  tell  me  if  the  car 
really  starts  when  the  timer 
says  for  it  to  (cold  mornings 
are  a  whole  other  story  not 
yet  perfected).  A  future  use  is 
to  detect  stalls  or  no  wind 
conditions  (discharge)  on  a 
wind  generator  I  hope  to  get 
up  next  summer*  This  may 
not  seem  like  much  of  a  ham 
radio  article,  but  t  doubt  that 
majiy  of  us  haven't  cussed  the 
conditions  it  monitors.  If  you 
are  amongst  the  chosen  few 
who  have  not,  iust  wait! 

You  help  me  and  I  will 
gladly  help  you,  so,  for  any 
questions,  the  proper  SASE 
will  bring  a  speedy  reply 
(usually  same  day),  ■ 


mn 
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ilEPEaTEQi 


Now  that  there  is  no  threat  of  C.B,  on  220 

Maggiore  Electronic  Laborafory 

INTRODUCES  THE  l^j        P|.Q        |y||^      J 

fcff  220  along  with  iheNEW  1 44  repeater 

*  A  state-of-the-art  full-feature  repeater  that  boasts  broad 
T3ngs  temperature  and  electrical  stability  for  use  in  an 
uncom rolled  enviranmant 

*  Low  cyrrent  drain  —  A  plus  fof  emerg^rx^y  t2woU  itandby 
battery  operation 

The    receiver    develops    maximum    usable    sensitivity    and 
sideband  rejection 

*  The  transmitter  develops  12.5  Watts  (220)  16  Watts  (144) 
of  clean  rf  and  a  faithful  reproduction  of  the  input  signal 
insuring  an  extremely  good  sounding  repeater 

*  Includes  a  high  qualfty  dynamic  microphone  and  a  detailed 
instruction  manual 

Repeater  Price  $597.50  PA  Res.  add  6%  tax 


rlaggwre  Eteciromc  Laboratory 


M36 


345  Westxown   Rd, 
WEST    CHESTER,     PA.     19380 


Phone  21  B  4-36-6051-' 
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DSI 


DSI  INSTRUMENTS  INC. 


Be  the  one  who's  on  FREQUENCY!! 

With  your  DSI  Counter.  .  .save  the  shop  cost  of  tweaking  xtals.  .  . 
know  your  frequency. .  .from  160  meters  through  450  MHz,  Now  DSf 
offers  the  most  counter  for  your  dollar.  Latest  state-of-the-art 
technology. .  .DSI  advanced  LSI  design  far  exceeds  outdated  TTL. 
Go  with  the  leader .  .  .buy  a  DSI  FRBQUBNCY  counter  and  SAVE 
TIME  &  MONEY!! 


NOT  A  KIT 


MODEL  3500  $139.95 


MODEL  3600 A  $189.95 

Includes  oven  timebase 


500  MHZ  Frequency  Counter       600  MHz  Frequency  Counter 


•  Includts  500  HMi  Prescaler  —  Not  an  addon 

•  7  Large  bright  —  V^  inch  LED  Readouts 

•  Temperature  compensated  cry$tal  timebase 

•  Accuracy  1  PPM  Typ 

•  Sensitivity  50  MvRms  T50  &  250  MHz  150  MvRms  450  MHz 

•  Gate  time  Ifght 

•  No  direct  RF  connection  Required 

•  AC  or  DC  operation 

•  50  Hz  to  500  MHz  typ 

•  Comprehensive  owners  manuaf  with  complete  accurate  schematics 

•  Factory  assembled  h  tesied 


includes  oven  aompensated  crystal  timebase 

Includes  bultt-in  600MHz  Prescaler^Not  and  addon 

B  Large  bright  —  ^Z?  inch  LED  Readouts 

Two  timebasss  0.1  sec  &  1.  sec 

Resolution  1  Hz  Oirecl  10  Hi  Prescaled 

Sensitivity  20  MvRms  @  150  &  220  MHz  100  MvRms  450  MHz 

Accuracy  .5  PPM  over  temperature 

Oven  light  &  Gate  time  light 

Automatic  Decimal  point  placement 

NO  DIRECT  RF  CONNECTION  Required. 

Comprehensive  owners  manual  with  complete  accurate  schematics 

AC  or  DC  operation 

50  Hz  to  600  MHz  Typ. 

Factory  assembled  &  tested 


Use  !t  In  the  car  or  on  the  bench,  ,  take  it  to  the  repeater  site,  .  ,hlgh-fmpact  case,  .  .light 
weight  — but  rugged. .  .Designed  with  the  latest  readily  available  LSI,  CMOS,  Schottky,  Mecl- 
integrated  circuits. 

NEW  PRODUCTS 

•  260  MHz  7  Oigit  Battery  operated  hand  tiefd  counter  $109.95  available  mJa January, 

•  3V3    Digit   Bench  Oegital   Muiti-meter  AC  or  Battery   operated  $99-95  available  mtd-February, 

Visit  us  at  ORLANDO,  FLA.  ARC  ARRL  Convention  Feb.  17,  T8,  19 

Booths  37,  39,40  (Sheraton  Towers} 

Strongest  Warranty  m  the  Counter  Field.  ONE  Year  Parts  and  Labor  we  pay  the  return  shipping 
plus. .  .if  not  satisfied,  return  in  ten  days  for  full  refund. . .  Dennis  Romack. .  WABOYL 

VP-Marketing,  DSI 


D2S 


TO  ORDER  CALL  COLLECT  (714)  565-8402 


fujmfl!_ 


.Cafi 


AddFBSs 


.Sl»t«. 


Mp 


Ptw>r*: 


O  Ctivdi  enclosed  O  PtMH  99M  more  mlixmatrijn  on  y&uf  lull  line  ol  instnimenls  and  Acce^soncs. 
G  aankAmfiricjni     O  IftaslofChargc    n  VISA     _:  BE. 

Oredttcardl CardftxpiratiQOJlale    Segnatune 


DSI  INSTRUMENTS  INC. 

Div.  Diversified  Security  Ind,  Inc, 

W€  pay  shipping  charges  anywtiere  in 
the  USA-  UPS  Brown  or  P.P,  —  CA 
Residents  please  add  6%  state  sales  tax. 

•  Amefican  Express      •  Bank  of  America 

•  MasterCharge  *  VISA 


7914  Ronson  Road  No.  G,  San  Diego,  CA  92111 
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Jim  Labo  K0OST 

63S9  South  Fenion  Court 

Littleton  CO  80125 


Try  220,  You'll  Like  It! 


use  it  or  lose  it! 


How  do  we  solve  the 
problem  of  ever-in- 
creasing  numbers  of  VHF 
FMers?  The  high  end  of  two 
meters  is  cxiremely  crowded. 
Alt  30  kHz  split  repealer 
channels  are  in  use  in  many 
metropolitan  areas.  Where  do 
we  expand  next?  The  first 
option  is  IS  kHz  tertiary 
channel  repeaters.  This  solu- 
tion  has  large  technical  protv 
(ems.  There  is  a  second,  and 
much  easier,  solution  — 
expansion  inio  the  220-225 
MHz  band. 

The  greatest  deterrent  to 
the  growth  of  220  MHz  was 
the  lack  of  commercially 
available  equipment-  There 
were  a  few  notable  ex- 
ceptions  by  Gonsel,  Tecraft, 
and  innumerable  converter 
manufacturers-  A  determined 
amateur  had  to  build  his  own 
220  MHz  equipment.  Their 
numbers  were  small  because, 
unfortunately,  it  lakes 
commercially  made  equip- 
ment to  attract  large  numbers 
lo  a  new  band  or  mode.  With 
all  its  advantages,  two  meter 
FM  had  only  slow  g'owth 
during  the  era  of  converted 
surplus  high  band  (150-172 
MHz)  equipment-  Today's 
fantastic  growth  occurred 
only  after  the  introduction  of 
equipment  specifically  made 
for  ihe  ham  market.  Ham 
5STV  had  the  same  growth 
problem,  before  the  manu- 
facturers took  an  interest 
This  is  no  longer  a  problem 


for  225  MHz  FM,  as  the 
manufacturers  are  now  ready. 
Take  your  choice  and  enjoy 
the  boom. 

If  you  are  mierested  in 
joining  the  225  MH^  gang, 
here  is  the  basic  information 
to  get  you  properly  oriented 
for  your  new  venture.  Thijre 
are  three  primary  questions 
to  be  answered: 

1.  What  kind  of  resutts  can 
be  expected  on  220  MHz? 

2.  Where  on  the  band  do  I 
operate? 

3.  What  kind  of  equipment  is 
now  available? 

Coverage 

The  220  MHi?  band  is  very 
similar  to  two  meters.  With 
comparable  220  MHz  equip- 
ment, you  have  similar  cover- 
age. This  was  the  second 
major  reason  for  the  lack  of 
220  MHz  growth.  A  VHF 
experimenter  would  move  up 
to  432/450  MHz  after  two 
meters,  as  he  wanted  some* 
thing  different.  This  simi- 
larity should  now  be  an 
advantage. 

Two -twenty  has  fewer 
dead  spots  then  two  meters 
because  of  the  shorter  wave- 
length. Two  reflections  of  the 
same  signal  arriving  at  the 
antenna  out  of  phase  cause 
dead  spots-  With  ihc  shorter 
wavelength,  the  mobile  an- 
tenna moves  less  lo  gel  back 
to  in-phase  re  flee  lions,  thus 
has  smaller  and  fewer  dead 
spots. 


Band  Plans 

FCC  regulations  allow  all 
amateur  modes,  except  wide- 
band TV  and  pulse,  on  ihe 
entire  band.  With  no  official 
guidelines,  some  sort  of 
gentleman*s  agreement  is 
needed  for  the  orderly 
occupation  of  the  band.  In 
the  early  scveniies,  a  band 
plan  was  adopted  with 
channels  every  40  kHz  from 
220,020  to  224,980  MHz. 
Repeaters  were  allocated 
inputs,  Fig.  I,  from  221.58  to 
221.98  MHz,  with  outputs  3 
MHz  higher. 

However,  the  infamous 
repeater  docket  (18803) 
upset  this  plan  by  restricting 
repeaters  to  only  222  to  225 
MHz.  It  is  interesting  to  note 
thai  RACES  repealers  can  use 
the  full  220^225  MHz  band- 
The  220  to  222  MHz  scgmeni 
apparently  was  being  reserved 
for  a  Class  "E"  Citizens  Band. 
The  current  220  MHz  band 
plan  eventually  adopted  is: 

220M  to  22030  MHz, 
Narrowband  (SSB/CW/AM) 
modes  in  the  eastern  and 
central  portions  of  the  coun- 
try. The  "common  fre- 
quency" is  220.050  MHz,  or 
an  8-150  MHz  crystal.  How- 
ever, due  to  the  usual  mis- 
match between  crystal  and 
oscillator  circuit,  those  users 
are  anywhere  from  222.020 
to  220.070  MHz.  The  better 
equipped  stations  tend  to  hug 
the     low    end,     just     above 


220,00  MHz. 

220 JO  to  22Z00  MHz. 
Control  frequencies  and 
auxiliary  links,  Two*twenty  is 
the  lowest  band  where  the 
radio  control  link  of  a  re- 
motely controlled  transmitter 
is  permitted, 

222,00  to  222 JO  MHz. 
Narrowband  modes  on  the 
west  coast  and  moon  bouncers 
working  the  west  coast.  The 
220  MHz  band  is  the  lowest, 
fully  shared  band  with  the 
government  radiolocation 
service,  which  has  priority, 
TV  local  oscillators  and  radar 
garbage  render  the  low  end 
useless.  These  problems  are 
present  in  the  rest  of  the 
country  in  varying  degrees. 
But  only  on  the  west  coast 
have  the  narrowbanders 
moved  away  from  the  low 
end  garbage. 

22Z34  to  223 J8  MHz. 
Repeater  inputs.  The  repi^ter 
standards  are  40  kHz  chan- 
nels, with  repealer  outputs 
K60  MHz  above  inputs.  Fig- 
2  shows  the  repeater  pairs. 
The  original  band  plan  design 
called  for  creation  of  20  kHz 
split  repeater  channels,  when 
att  the  27  repeater  pairs  were 
in  use.  However,  in  many 
areas,  ihe  222.00  to  222,30 
and  223.60  to  223.90  MHz 
segments  are  being  allocated 
for  additional  repealers 
before  adopting  split  repeater 
channels.  These  area!?  need 
good  cooperation/coordi- 
nation between  expansion 
repeater  owners  and  area  222 
MHz  narrowbanders,  A  hi^ 
powered  222  MHz  moon- 
bouncer  would  wreak  havoc 
if  he  used  the  repeater  input 
frequency.  Since  the  220 
MHz  band  plan  was  adopted 
before  the  phenomenal  FM 
growth,  maybe  discussion 
should  begin  on  moving  the 
narrowbanders  to  just  below 
222,00  MHz,  say  221.70  to 
222.00  MHz,  This  would 
prevent  friction  between 
FMers  and  narrowbanders 
and  yet  leave  the  narrow- 
banders high  enou^  to  avoid 
the  low  end  garbage. 

223A2  to  22190  MHz. 
FM  simplex  channels.  The 
national    simplex   channel   is 
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r/g,  /.  The  anginal  220  MHz  band  plan,  drawn  up  in  the  early 
seventies.  Southern  California's  influence  is  shown  from  there 

being  more  remote  base  than  repeater  pairs. 


223.50  MHz.  The  recom- 
mended expansion  order  is 
223.46,  and  then  223.54 
MHz  as  simplex  activity 
builds. 

22194  to  224,98  MHz. 
Repealer  outputs.  The  two 
most  popular  pairs  are  34/94 
^  222,34/223.94  and 
223.34/224.94  MHz.  The 
frequencies  223,10/224,70 
and  223.70  MHz  are  reserved 
for  RTTY. 

Equipment 

To  get  on  225  MHz  FM, 


there  are  three  basic  meth- 
ods: buy,  build,  or  butcher.  If 
you  are  interested  in  the  last 
two,  a  check  of  the  annual 
indexes  of  popular  ham  maga- 
zines for  the  last  ten  years 
should  help  you.  If  you  are 
interested  in  buying  a  225 
MHz  rig,  the  manufacturers 
are  ready  with  a  wide  choice. 
All  the  new  225  MHz  FM 
transceivers  are  multichannel, 
solid  stale,  with  features  com- 
parable to  their  two  meter 
cousins.  They  come  with  only 
the  national  simplex  channel, 
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Fig,  2,  The  repeater  and  simpfex  channels  under  the  present 
220  MHi  band  plan. 


223,50  MHz,  and  will  need 
crystals  for  your  225  MHz 
repealer  Fig.  3  shows  there  is 
quite  a  range  in  price  and 
features* 

A  major  consideration  in 
choosing  a  225  MHz  FM 
transceiver  is  receiver  image 
rejection.  The  problem  arises 
if  the  receiver  uses  injection 
beiow  the  desired  receive 
frequency.  For  220-225  MHz, 
using  the  common  10,7  MHz 
i-f,  the  image  falls  between 
198,6  and  203,6  MHz,  or  TV 
channel  1U  If  this  channel  is 
in  use  in  your  area,  your 
receiver  will  need  excelleni 
input  selectivity.  Receivers 
using  high  side  infection  have 
images  in  the  225-400  MHz 
military  communications 
band,  eliminating  the  prob- 
lem. 

The  VHF  Engineering  unit 
is  a  kit.  It  is  definitely  not 
what  you  may  have  become 
used  to  with  Heath kitSj  as 
there  *irc  no  step-by-step 
directions.  If  you  have  had 
some  building  experience,  it 
is  a  very  good  buy.  The 
TX-220  and  RX-220  can  be 
built  now  and  multichannel, 


scanning,  or  power  amplifier 
modules  can  be  added,  as 
interest  and  finances  permit. 

The  Genave  is  a  good, 
basic,  no  frills  unit.  The  ten 
channels  can  be  ganged  or  the 
transmit  and  receive  fre- 
quencies  separately  selected* 

The  CI  egg  FM'76,  Cobra, 
and  Midland  are  identic aL 
Features  include  an  S -relative 
power  meter  and  prewired 
accessory  socket-  The  four- 
pin  socket  has  connections  to 
the  mike  input,  +12  V  dc  on 
transmit,  and  discriminator. 
Group  purchase  discounts  are 
available.  Spectronics  handles 
the  Cobra  and  Midland,  white 
Clegg  deals  direct.  On  group 
purchases,  Clegg  includes 
crystals  for  your  repeater  as 
part  of  the  package. 

The  Tempo  unit  is  in  the 
deluxe  class.  Features  include 
a  built-in  discriminator  meter, 
a  simplex  spot  switch,  and 
provisions  for  an  external  vfo 
or  crysal  osciMator. 

The  TPL  is  designed  for 
both  220  MHz  FM  and  AM. 
It  is  the  only  unit  completely 
usable  on  both  modes.  The 
receiver     is     tunabie     from 
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220-225  MHz  or  can  be 
crystal  controlled 

The  Comcraft  is  a  lop^of- 

the- line  transceiver.  It  is  fully 
synthesized  in  5  kHz  steps^ 
covering  both  144-148  and 
220-225  MH^,  It  is  equipped 
with  several  repeater  offsets, 
or  it  can  be  used  split  mode- 
The  receiver  has  detectors  for 
both  FM  and  AM;  the  trans- 
mitter is  FM  only. 

Included  for  completeness 
are  two  units  that  are  no 
longer  on  the  market:  the 
Clegg  FM-21  and  the  Johnson 
Messenger  380.  The  units  are 
still  available  on  a  second- 
hand basis.  The  Clegg  FM-21 
uses  a  single  crystal  for  ix)th 
transmit  and  receiving  on  the 
transmit  frequency,  and  re- 
ceiving 1.6  MHz  higher  for 
repeaters.  The  Johnson  unit 
never  reached  the  market. 
Seventy  of  these  units  were 
built  circa  1973.  Apparently 
they  were  a  production  rest 
run  for  a  Class  **E'*  Otizens 
Band  transceiver.  When  Class 
"E**  did  not  materialize,  they 
were  sold  to  the  local  Waseca 
amateurs. 

As  you  can  see,  there  is  a 
225  MHz  FM  transceiver  for 


almost  every  pocketbook. 
With  the  introduction  of  this 
ready-made  225  MHz  equip- 
ment, activity  has  been 
steadily  rising.  Some  areas  — 
New  York  City^  Chicago^  and 
Los  Angeles  —  already  have 
reached  the  band  plan  limits 
for  repeaters.  With  some  re- 
adjustments to  the  band  plan, 
thirty-five  primary  repeater 
channels  should  help  lake  the 
load  off  two  meter  FM.  Come 
join  the  fun  on  two- 
twenty,  ■ 
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We  also  handle  Wilson,  Cushcraft,  Hy- 
Gain,  Anienr»a  Specialists,  KLM.etc 
Attention  Washington  residents:  Come 
on  in  for  excetient  service  in  our  com- 
plete Communications  Repaif  Shop, 


Write  or  call  for  SPECIAL  tower ^  rotor, 
antenna  package!  Tri-Ex«  Rohn,  Wtlson 
Towers.  Shipping  Info:  F.O.B.  Seattle  via 
UPS*  truck,  or  parcel  post. 


ltS4 


TO  PLACE  ORDER 

CALL  TOLL  FREE 

IN  STATE  Of  WASH. 

1(800)  &62-7625 

Wash,  res,  add  sales  tax 


Other  iocations:  (Walk-in  citstomers  only)  •  Bellevue  -  12001  N.  E.  12th  •  Everett  -  6920  Evergreen  Way  ♦  Open  Mon,  thru  Sat 
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Eugene  X.  Dusina  W4NVK 
4724  Ridge  Grove  Rd. 
Knoxville  TN  3791B 


How 

To  Dissipate 

200,000  Megawatts 


—  fool  Mother  Nature 


Mjny  who  putter  wilh 
radio  eventually 
evolve  to  the  point  where 
l^ey  arc  slicking  poles  and 
wires  up  into  the  air  which 
protrude  above  the  Lrees- 
Because  God  loves  his  chil- 
dren, even  those  who  putter 
with  ritdiOj,  only  a  few  of 
these  fellows  catch  all  they 
are  fishing  for. 


I  am  reminded  of  a  fellow 
down  in  Florida  who  fished 
for  small  sharks  from  a  pier. 
He  caught  many,  but  pulled 
out  only  a  few  because  they 
broke  his  tackle.  He  remedied 
this  with  typical  Yankee 
ingenuity  by  getting  braided 
leader  in  a  long  length  which 
he  used  for  string.  All  went 
blissfully  well  until  one  day 


SMALL 


IOjOOOamps 


LARQE 


Fig,  L  Typical  lighting  bofts^ 


when  he  caught  a  manta  ray. 
It  yanked  him  off  the  pier 
and  nearly  drowned  him 
before  he  got  loose  from  his 
improved  tackle.  Even  so^  one 
ann  was  so  sprung  that  he 
was  feeling  quite  poorly  for 
about  a  month.  You  see,  this 
fellow  wanted  to  catch 
sharks,  but  he  negEected  to 
ponder  what  else  in  the  en- 
vironment he  might  catch  and 
how  he  would  fare  if  h^  did- 
But  let's  get  back  to  the 
innocent  radio  buff.  He  seeks 
to  catch  signals  in  the  wee 
microvolt  category  and  fre- 
quently neglects  to  acknowl- 
edge that  the  same  tackle 
may  hook  onto  a  large  digital 
signal,  known  as  lightning  in 
layman's  terms,  which  ranges 
in  the  million-voli  range.  This 
article  is  to  help  him  ponder 


the  fateful  day  when  he 
catches  thai  big  one  which 
always  before  got  away.  Fig, 
1  shows  the  size  of  some 
likely  catches. 

The  first  commandment  to 
consider  is  that  any  metallic 
protuberance  which  pokes 
above  other  things  in  the 
vicinity  is  a  candidate  for  a 
direct  hit  by  lightning.  It  also 
happens  that,  although  the 
antenna  may  only  be  small 
wire  normally  capable  of 
carrying  only  a  few  Amps,  \i 
can  for  a  few  milliseconds 
carry  the  entire  100,000 
Amps  of  a  large  bolt. 

Now  consider  that 
grounds,  even  very  good  ones, 
have  considerable  impedance 
and  resistance.  You  may 
study  the  power  handbooks 
to  see  that  ground  rods 
typically  have  a  resistance  to 
earth  of  over  30  Ohms,  and 
considerable  effort  must  be 
expended  to  make  one  with 
an  earth  resistance  below  TO 
Ohms.  So  let's  take  as  typical 
a  20-Ohm  ground  resistance. 
Multiply  the  bolt  current  of 
100,000  squared  by  20 
Ohms,  and  you  can  see  that 
power  at  a  rate  of  two  hun- 
dred-thousand megawatts  will 
be  dissipated  in  this  resis- 
tance. To  appreciate  this 
number,  recall  that  a  typical 
hydroelectric  dam  generates 
power  at  a  rate  of  only  one  or 
two  thousand  megawatts  or 
that  the  entire  Brown's  Ferry 
nuclear  plant  generates  only 
3000  megawatts.  That  dissi- 
pation in  the  ground  resis- 
tance is  not  to  be  passed  over 
lightly;  it  is  very  large,  as 
things  go. 

It  is  true,  though,  that  this 
power  will  last  only  for  about 
a  millisecond,  but,  even  so, 
multiplying  the  dissipation  by 
1  millisecond  sLill  leaves  an 
impulse  of  two  hundred 
megawatt-seconds.  For  sizing 
this  number,  recall  that  a 
450-volt  100  uF  cap  stores 
only  10  Watt-seconds,  and 
that  makes  a  respectable  bang 
when  shorted.  Two  tractor 
trailers  at  55  mph  dissipate 
only  one-third  of  one  mega- 
watt-second in  a  headon 
collision,  and  a  dynamite  cap 


158 


^TEHNA  POLE 


TO  WATtH  PEPES 


•P OOmu  LCAOS 


WIRE   IN   GROliHP 


/7ig.  2,  Wow^  to  protect  the  house > 


explodes  with  an  energy  of 
600  WatMecoods.  Obvrously, 
a  bunch  of  energy  is  going  to 
be  lei  loose  when  that  bolt 
reaches  earth.  Fortunately, 
most  of  it  will  be  dissipated 
underground  where  most  of 
that  20  Ohms  is,  but  even 
very  small  resistances  in  the 
line  will  share  large  energy* 
The  truly  spectacular  display 
will  come  wherever  the  boll 
must  jump  an  inch  or  foot  or 
yard  to  go  from  one 
grounded  thing  to  another. 
Obviously,  an  astute  radio- 
man should  expect  some 
bird's  nests  and  fried  PC 
boards  if  a  bolt  ever  enters  his 
sanctuary. 

The  second  commandment 
says  no  reasonable  insulation 
will  insulate  against  lightning. 
Recall  that  it  has  just  busted 
through  about  a  mile  of  air  to 
get  to  you,  and  that  air  is  a 
pretty  good  insulator.  You 
mighl  apply  many  yards 
thickness  of  space-age  insula- 
tion and  discourage  it,  but 
that's  impractical,  so  let  the 
commandment  rest  at  that. 

The  third  commandment 
says  lightning  cannot  be 
stopped,  but  it  can  be  led  by 
a  sufficiently  attractive  en- 
ticement Since  lightning  is 
only  wanting  to  get  to 
Mother  Earth,  you  may  pro- 
vide it  a  better  path  and  hope 
it  takes  it.  If  the  antenna  is 
outside,  you  can  do  this  by 
letting  your  lead-in  pass  with- 
in a  half  inch  or  so  of  any 
well-grounded  object^  and, 
almost  always,  the  boll  will 
jump  off  there  and  ignore  the 
rest  of  the  house.  A  simple 
lighlning  arrester  over  at  the 
house  will  then  protect 
(usually)    against    the    little 


that  sneaks  on  up  the  line  to 
the  house.  This  is  only  so  if  a 
very  good  ground  is  hooked 
to  the  arrester. 

If,  on  the  other  hand,  the 
pole  is  on  the  roof  or  next  to 
the  house,  that  is  another 
matter  entirely.  In  this  case, 
you  could  do  as  many  do^ 
and  just  stretch  a  bit  as  the 
big  one  goes  through.  I  can 
tell  this  upsets  you,  so  cease 
the  clacking  and  listen  close, 
for  perhaps  something  can  be 
done  within  reason. 

What  you  must  do  Is  run 
several  ground  leads  down 
from  the  lower,  around  the 
eaves  of  the  roof,  and  to 
ground,  as  in  Fig,  2.  This 
way,  the  bolt  will  divide  to  go 
down  ali  these  leads  and  not 
go  through  the  house.  You 
will  have  led  the  bolt  around 
the  house,  which,  believe  me, 
is  90%  of  the  task  of  letting 
go  of  the  big  one. 

Looking  at  the  numbers 
showing  voltage  drop  in  the 
ground  system  in  Fig.  3,  you 
can  see  you  are  still  far  from 
safe.  Normal  ground  resis- 
tance will  cause  a  voltage 
drop  up  to  about  a  million 
volts.  Thai  is  a  lot  of  juice, 
and  it  can  easily  jump  several 
feet  to  any  object  which  is 
not  at  a  similar  potential.  The 
power  line  ground,  the  phone 
ground,  the  water  pipes,  the 
sewer  pipes,  the  gas  pipes, 
your  own  tail,  etc.,  will  all  be 
fair  game  for  a  thing  called  a 
side  boll.  This  is  a  lesser  bolt 
of  several  thousand  Amps 
which  will  flit  about  the 
house  from  one  object  to 
another  until  lots  of  things 
share  in  that  rather  large 
potential  difference  between 
stuff  inside  the  house  and  the 


f      X  \\    ^  WILLI 


QH 


VOLTS 


Fig,  3.  How  voltage  drop  on  a 
volts  to  fill  around 

ground  outside  the  house. 

What  you  must  do  Lo  pre- 
vent a  passel  of  side  bolls  is 
to  tie  every  one  of  those 
down  leads  from  the  tower  to 
a  wire  perimeter  in  the  dirt 
around  the  outside  of  the 
house,  and  then  tie  every 
other  grounded  thing  that 
enters  this  circle  to  it.  Run 
wires  up  from  your  perimeter 
wire  to  the  meter  ground,  the 
phone  ground,  all  pipes,  etc., 
which  enter  the  house-  Any 
cables  you  have  running  away 
from  the  house  should  have 
their  ground  conductor  tied 
to  this  perimeter.  In  this  way, 
all  these  things  will  rise  by 
the  same  potential  during  the 
bolt's  passage  through  the 
ground,  and  there  will  be 
little  chance  of  any  side  bolts 
inside  this  shielded  cage  you 
have  constructed.  Needless  to 
say,  hell  will  be  raised  out  at 
the  perimeter  of  this  ring  of 
proieclionp  but  you  will 
successfully  have  kept  it  from 
happening  inside  the  house. 
While  this  is  not  perfect,  most 
radio  men  have  learned  to  live 
with  less  than  perfection,  so 
they'll  be  happy. 

Remember  that  a  house 
with  a  properly  grounded 
antenna  above  it  is  safer  than 
a  house  with  no  antenna,  but 
one  with  an  improperly 
grounded  antenna  is  a  death 
trap  and  can  suffer  severe 
damage  from  a  direct  hit. 

Another  bit  of  advice  is 
that  lightning  arresters  will 
not  protect  against  a  direct 
hit    They    arc    intended   to 


good  ground  leaves  millions  of 

protect  only  from  induced 
surges  of  trivial  energy  which 
result  when  the  guy  next 
door  gets  hit.  A  perimeter 
must  be  set  up  as  described 
and  everything  lied  to  it,  in- 
cluding the  arrester  ground, 
for  this  to  protect  you  for  the 
outside  antenna  situation  I 
described  earlier- 

When  running  ground 
leads,  remember  that  the 
inductance  of  wire  causes  its 
reactance  to  far  exceed  its 
resistance  to  pulse  currents 
like  lightning.  Therefore,  very 
large  voltage  drops  exist  along 
the  wire.  If  you  carelessly 
increase  this  inductance  by 
making  sharp  bends,  the  air 
may  break  down,  forming  a 
fat  arc  past  the  bend.  This 
will  blast  a  big  hole  in  any- 
thing that  was  in  the  bend, 
such  as  the  roof.  So,  make  all 
bends  gradual  curves  —  no 
sharp  cornersi 

Summing  up  all  the  above, 
you  can  survive  a  direct 
lightning  hit  by  leading  the 
bolt  around  your  house  and 
letting  it  dig  up  the  yard  to 
dissipate  its  energy.  You  can 
do  this  by  building  a  perim- 
eter of  grounded  lines  around 
your  house  and  then  lying  all 
things  entering  the  house  to 
this  common  ground.  Having 
done  this,  your  ears  will  still 
smart  from  the  noise  after  a 
direct  hit,  but  no  essential 
parts  will  be  malfunctioning. 
What  more  can  one  ask  who 
persists  in  poking  poles  up 
where  gods  are  thought  lo  lie 
about  doing  their  thing?  ■ 
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X  M.  Mendelson  W6AQM 

5502  Cofteen  PlACe 

North  Hollywood   CA  91607 


Can  A 

Miniature  Antenna 

Work? 


relief  for  the  cliff  dweller 


I  have  had  some  interesting 
results  from  experimental 
d  i  m  i  n  u  ti  ve  high -frequency 
antenna  systems.  In  the  un- 
ending  search  for  adequate 
antenna  systems  for  the 
apartment  dweller  with  the 
usual  space  or  landlord 
dilemma,  some  old  and  new 
ideas  have  been  put  to  worL 

A  few  months  ago,  I  found 
myself  asking  our  new  land- 
lord if  we  might  discuss  the 
possibility  of  installing  a  new 
antenna  on  our  apartment- 
house  roof.  His  answer  was 
authoritative:  "There  shall  be 
no  amateur  radio  station  in 
this  building,  and  II  will  not 
be  discussed  further!'* 

Since  my  spouse  had 
shown  no  desire  to  move  to  a 
location  which  might  be  more 
obliging  to  my  hobby,  I 
moved  the  hobby  to  a  rented 
garage  room  approximately 
two  blocks  from  our  apart- 
ment house.  Although  the 
surrounding  multitude  of 
apartment  buildings 
presented  reflection  prob- 
lems, I  at  least  had  consider- 
able freedom  to  carry  on 
some  rather  interesting  exper- 


iments toward  developing 
adequate  small  antennas* 
What  a  joy  it  was  to  discover 
that  my  garage-room  landlord 
became  quite  fascinated  with 
those  experiments. 

The  first  antenna  design  I 
tested  was  a  simulated  multi- 
lurn  loop  in  the  shape  of  a 
sub  miniature  quad  —  a 
diamond,  approximately  4214 
inches  on  each  side.  The 
mult  (turn  character  was  con* 
trived  from  a  5-wire  flat  rib- 
bon rotor  control  cable.  The 
end  connections  are 
shown  in  Fig.  1.  The  series 
coil  was  constructed  from  7 
turns  of  #12  bare  copper  wire 
(house  wire  stripped  of  its 
insulation).  The  coil  was 
wound  over  a  hoe  handle 
whose  diameter  was  1-3/8 
inches.  The  turn  spacing  was 
approximately  3/16  inch.  The 
coil's  dimensions  were  not 
critical,  as  it  was  used  merely 
as  a  convenient  coax  trans- 
mission line  coupling  device. 
The  coax  ground,  or  braid, 
was  connected  to  one  end  of 
the  coil.  The  center  lead  of 
the  coax  was  supplied  with  an 
alligator  clip^  to  be  connected 


variably  to  a  turn  on  the  coil 

for  Impedance  matching  con* 
venience.  Although  the  coil 
was  used  as  a  coupling  device 
and  not  as  a  loading  com- 
ponent, a  slight  adjustment  of 
the  antenna's  frequency 
characteristic  was  possible  by 
closing  or  expanding  the  coil 

turn  spacing. 

The  spider  for  the  cross- 
arms  was  a  4-way  i4*inch  slip- 
type  {not  threaded)  PVC 
plumbing  fixture.  The  cross- 
arms  consisted  of  4  pieces  of 
Mrinch  medium-wail-thickncss 
(schedule  40)  PVC  pipe 
whose  lengths,  when  inserted 
into  the  4-wdy  spider,  pre- 
sented a  cross  with  each  com- 
plete arm  (horizontal  and 
vertical)  measuring  5  feet 
from  tip  to  tip,  including 
attached  end  caps.  Notches 
the  width  of  the  ribbon  cable 
were  filed  into  the  caps  on 
the  arm  tips  to  act  as  saddles 
to  accommodate  the  ribbon. 
Note  the  piece  of  drilled 
plastic  which  acts  as  a  cable 
tightener  or  a  slack  adjuster. 
The  four  adjacent  holes  are 
sized  to  admit  the  ribbon 
with  a  tight  fit. 


Very  interesting  frequency 
characteristics  were  observed 
with  this  antenna.  I  found, 
for  instance,  that  the  device*s 
lowest  resonance  was  slightly 
below  14  MHz,  when  a 
similar  resonance  existed 
around  21  MHz,  Both  indica- 
tions exhibited  a  compara- 
tively high  Q  character.  This 
bothered  me,  as  I  had  Tiever 
experienced  this  non- 
harmonic  relationship  before 
in  a  symmetrically  con- 
structed antenna.  Of  course, 
the  coupling  coit  was  the 
shady  character  here.  It  was 
apparently  acting  as  a  tuned 
trap  with  the  large  interturn 
capacity  of  the  ribbon  cable 
tuning  it. 

By  carefully  adjusting  the 
inductance  of  the  coil^  I  was 
able  to  load  the  antenna  on 
14  MHz  as  well  as  21  MHz, 
with  acceptably  low  swr 
values.  This  was  too  good  to 
be  true  —  a  2-band  antenna 
thai  allowed  me  to  make 
many  cross-country  contacts 
with  a  radiating  device  that 
cost  me  less  than  five  dollars. 
The  power  output  used  for 
these  operations  and  sub- 
sequent antenna  design 
adventures  was  125  Watts 
continuous  from  a  Collins 
KWM  2A-  All  lest  contacts 
were  made  in  the  SSB  mode. 

As  I  noted  earlier,  the 
reflection  problem  presented 
by  the  surrounding  buildings 
made  for  many  frustrations 
when  critical  measurements 
were  attempted,  I  concluded 
that  ham  radio  sometimes 
requires  thai  supreme  effort 
of  kidnapping  one's  spouse, 
tools,  test  equipment,  and 
antenna,  and  escaping  to  the 
great  American  desert  —  a 
wide-open  J  unobstructed 
antenna  playground! 

We  left  the  San  Fernando 
Valley  and  many  hours  later 
arrived  at  Ranchitu  Peso,  the 
desert  home  of  Dcsc  Kern  an 
W6VST,  on  the  California 
side  of  the  Colorado  River. 
This  location  is  not  only  ideal 
country  for  checking  an- 
tennas "in  the  clear,**  but  also 
there  are  no  telephones^ 
which  suggests  the  neigh- 
boring ranchitos  use  CB  for 
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communications. 

Doc  Kernan  took  his  com- 
municalion  receiver  to  the 
next  ranchJto  (about  1000 
yards  removed)j  and,  with  a 
couple  of  Cfl  handie-talkies, 
we  were  ready  to  see  what 
our  liitie  antenna  would  do. 
We  raised  the  minfature  to 
a  50-foot  height  on  one  of 
Doc*s  3  masts  and  proceeded 
to  check  it  against  a  50- foot- 
high  dipole  on  1 5  meters.  The 
results  were  disappointing. 
There  was  a  loss  of  approxi- 
mately 2  dB,  compared  to  the 
dipole. 

We  decided  to  sum  up  the 
little  antenna's  potential  by 
proclaiming  it  a  partial 
success.  It  was  an  antenna 
that  could  be  cheaply  con- 
sti^ucted,  could  be  installed 
easily  in  an  attic  (hidden), 
and  was  efficient  enough  to 
allow  operation  for  many 
pleasant  cross-country 
contacts  where  it  might  be 
impraciical  for  a  full-size 
antenna  installation. 

However^  the  question 
haunted  me  about  the  tech- 
nical failure  of  the  antenna  to 
fuffill  my  hopes.  After  much 
thought  and  a  few  helpful 
conversations  with  some  of 
my  old  engineering  articles,  I 
concluded  ihe  following:  The 
(ittle  antenna  had  less  capture 
area  than  a  full-size  antenna. 
It  evidently  was  a  poor  radia- 
tor. 

Let's  take  that  last  state- 
ment into  closer  considera- 
tion. If  you  can  visualize  a 
curve,  where  you  plot 
changes  in  efficiency  on  the 
x*axis  against  changes  in 
antenna  construction  on  the 
y-axis,  you  can  better  analyze 
the  ribbon  cable  miniature 
antenna.  Let's  use,  for  one 
extreme  antenna  construc- 
tion^ a  receiving  coil  with  a 
capacitor  tuning  it  to  the 
desired  frequency.  Perhaps 
the  coil  has  many  turns  and 
is,  perhaps,  %  inch  in 
diameter.  The  other  extreme 
construction  might  be  a  full- 
size  dipole,  cut  for  the 
desired  frequency.  The  latter 
appears  at  the  opposite  end 
of  the  curve  from  the  former 
As  you  may  realizei  the  re- 
ceiving coil  antenna,  due  to 


its  extremely  small  capture 
area  and  the  internal  flow 
(pattern)  of  its  magnetic 
field,  is  an  absurd  radiator. 
On  the  other  extreme  is  the 
eminently  efficient  radiator  - 
the  full-size  dipole. 

As  far  as  absorbing 
wattage  fed  through  a  trans- 
mission line,  it  is  quite  easy 
to  match  to  a  required  cor- 
rect impedance  section  of 
either  radiator  by  several 
methods.  1  remembered  that, 
just  because  an  antenna 
absorbs  all  the  energy  you 
feed  through  the  transmission 
line  (swr  =  1:1),  ii  doesn't 
necessarily  denote  a  good  ra- 
diator. (My  dummy  load  pre- 
sents an  swr  of  1:1  and 
doesn't  radiate  a  darn  thing!) 

The  important  lesson  I 
learned  from  the  above  was 
that  the  5-wtre  cable  (multi- 
turn)  coil- type  antenna  had  a 
radiator  efficiency  at  some 
inferior  location  on  the  afore- 
mentioned curve  between  the 
tuned  receiver-type  coil  (very 
poor  radiator)  and  the  full- 
size  dipole  (excellent  radia- 
tor). 

My  wife*  the  equipment, 
and  I  left  and  returned  to  the 
San  Fernando  Valley  -  back 
home  and  back  to  the  draw- 
Ing  board. 

Next  idea  —  I  would 
construct  a  single-loop 
antenna  of  the  same  physical 
size  as  the  previous  miniature 
radiator.  This  singie-loop 
antenrta,  appearing  as  a 
single-element  quad,  showed 
resonance    at   approximately 

66  m\i. 

The  only  way  to  (ower  the 
resonant  frequency  to,  per- 
haps, 21  MHz  is  to  increase 
the  L  X  C  (inductance,  capac^ 
tance  product).  To  increase 
the  L  X  C  without  adding  a 
fixed  capacitor,  a  compara- 
tively large  inductance  (coil) 
would  be  needed. 
Remember,  the  single  loop 
has  (as  does  a  simple  dipole) 
an  extremely  large  L  to  C 
ratio.  To  change  the  L  x  C 
product  appreciably,  with  C 
practically  constant,  the 
antenna's  inductance 
(physical  size)  would  have  to 
be  changed  radically.  If  L 
would    remain    constant,    a 


very  small  change  in  C 
(physical  size)  would  shift  the 
frequency  substantially.  The 
reason  an  addition  of  )ust  a 
small  amount  of  capacity 
makes  a  large  change  in  the  L 
X  C  product  is  because  the 
characteristic  inherent 
capacity  of  the  antenna  might 
be  so  small  in  picofarad  value. 

Let's,  for  clarification,  see 
how  a  dipole  may  be  tuned. 
What  does  the  capaciiy  value 
appear  as,  from  one  end  of 
the  dipole  to  the  other? 

The  capaciiy,  in  the  main, 
is  effectively  produced  by  the 
end  (highest  impedance)  of 
the  dipole  appearing  as  one 
plate  of  a  capacitor.  The 
other  plate  may  be  simulated 
by  earth  or  ground.  Of 
course,  ground  or  earth  are 
also  under,  or  adjacent  to,  the 
opposite  end  of  the  dipole 
and  are,  therefore,  similar  to 
a  common  plate.  The  capaci- 
tance (in  the  main)  is,  there- 
fore, a  construction  of  a 
3*p|ate  capacilor,  with  com- 
mon earth  being  one  of  the 
three* 

If  the  antenna  is  several 
feet  removed  from  earth,  you 
will  see  that  the  endio^nd 
capacity  of  the  dipole  is  ex- 
tremely diminutive  (on  the 
order  of  a  fraction  of  a  pico- 
farad). For  those  who  like  it 
with  numbers: 


LLLLL     JLL I  I  I 


LC  = 


L  = 


25330/f^ ;  with 
L  in  uH, 

C  in  pF, 

finMH^. 


Letf  =  66  MHz. 

LetC=  1  pF. 
25330/4356=5,81, 


Change  f  to  21  MHz, 

L  =  25330/441  =  57.43  uH. 

Note  change  of  L  from 

5,81  uH  to  57.43  uH, 

(which  is  5.81  x9.88}. 

Change  C  (from  1  pF), 

but  let  L  remain  at 

original  5.81  uH. 

C=9  88pF 

(LCfor21  MHz  =  57,43). 

Note  that  a  change  from  1 
to  10  pF  may  be  easily 
accomplished  with  end  plates, 
etc.  But  to  increase  L  10 
times  might  present  a  prob- 


jtttv  •"»»■•"■  w-if-ie-ifr^-r^ 


l__g--l 


1\- 


/^'~> 


T 


tiV^tt.  A&JLiET 
STflAtH  f1  El-IE F. 


SPLtCE 

COHWECTfOW 
CUA^flAVt 


Flg^  h  Connect  the  ends  of 
the  S-wtre  rotor  flat  cable  to 
Simutate  a  5-turn  loop.   This 

also  shows  the  coax  connec- 
tions to  the  coupling  coiL 

lem. 

A  driven  quad  element  is  a 
very  intelligent  device*  That 
is,  it  says,  ''Wherever  you 
connect  that  !ow4mpedance 
transmission  fine  into  me, 
we'll  call  that  point  a  low- 
impedance  antenna  point/' 
Automatically,  the  similar 
point  on  the  opposite  side 
becomes  another  low- 
impedance  point  {Vz  wave- 
length  removed).  If  the 
diamond-shaped  square  is 
used,  and  the  antenna  is  fed 
at  the  bottom  point,  high 
impedance  points  are  estab- 
lished at  the  two  horizontal 
arm  extremes  {%  wave  re- 
moved). These  characteristic 
impedance  points  on  a  driven 
quad  element  may  be  noted 
as  similar  to  a  stretched  out 
folded  dipole. 

If  you  desire  to  capacity 
tune  the  miniature  loop  to 
some  lower  frequency,  the 
capacitor  should  be  con- 
nected to  the  horizontal 
extremes  of  the  antenna  (high 
impedance  points).  If  you 
treat  the  antenna  as  you 
might  a  tuned  coil,  the  tuning 
capacitor  would  conven- 
tionally be  connected  to  the 
coil  ends,  which  are  also  this 
device's  high  impedance 
points- 

I  applied  the  above 
principle  by  constructing  a 
capacitor  and  its  vernier  as 
shown  in  Fig.  2.  The  method 
and  arrangement  in  the 
capacitor*s     construction 
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Fig.  Z  The  tuned  hap  with  the  adjustable  higfi-voftage 
capacitor  arrangement  Capacitor  plate  sizes:  20  meters  (J  43 
MHz)  -  15-5/8"  =  60-55  sq.  in.,  vernier  2-318*'  x  3**=  7J25 
sq.  in.,  spacing 3/8**  to  I/2'\  coax  tap  for  75  Ohms  =  4th  turn; 
15  meters  (2L3  MHz)  ^  5-1/16"  x  3'7/8"  =  19.6  sg.  in., 
vernier  spacing  -  3/4']  coil  tap  as  above:  10  meters  (28.6 
MHz)  1-314"  X  3"  =  5.25  sq.  in,,  vernier  spacing  5/8**,  coit  tap 
as  above. 


ataviiite  any  high -voltage  rf 
arc-over  ihal  is  probable  from 
a  lesser  design.  Remember 
that  when  approximately  125 
Watts  is  intcrprcled  in  terms 
of  extremely  high  impedance, 
as  at  the  ends  of  a  dipote,  the 
rf    voltage    may    appear    as 


thousands  of  arc-over  volts* 
Again,  for  those  who  like 
numbers:  Let*s  pick  a  random 
high  impedance  to  simulate 
the  end  impedance  of  a 
dipole.  Let  the  end  imped- 
ance approximate  10,000 
Ohms  in  free  space. 


Where  P  =  E*  /Z  or  E'  = 
PZ,  it  may  be  seen  that,  if  P  is 
125  Walts  and  Z  is  75  Ohms, 
E  rs  96.82  volts.  However, 
that  is  the  rf  voltage  de* 
veloped  at  the  75-Ohm  feed* 
point.  If  we  change  the  point 
of  investigation  to  the  end  of 
the  antenna  (10,000  Ohms), 
E   becomes  a  dazzling  1118 

volts. 

The  vernier  plate  was  ad- 
justed for  resonance  to  the 
desired  frequency  with  the 
coax  line  disconnected.  My 
grid-dip  oscillator  was  used  in 
conjunction  with  the  station 
receiver  to  substantiate 
accuracy.  The  transmission 
line  was  then  connected  to 
the  antenna,  and  a  search  for 
the  correct  coil  turn  tap  was 
made,  until  a  minimum  swr 
value  for  the  matching  system 
was  found.  The  coil  turn 
spacing  was  adjusted  very 
slightly,  by  compressing  or 
expanding,  for  rechecking  to 
a  lowest  swr  reading.  I  had  no 
difficulty  in  effecting  a  1 :1 
value  around  the  desired 
operating  frequency.  The  swr 
held  to  very  acceptable  values 
over  several  hundred  kHz. 

I   found  that,   unlike  the 
full-size   quad,   adding  a  re- 


Photo  A.  Note  the  VA"  PVC  boom  (schedule  40),  the  90""  elbows,  and  the  i%*'to  'A**  adapters 
to  admit  the  16"  risers  for  the  two  elements.  The  coifs  are  shown  including  the  two  alligator 
clips  for  finding  the  proper  match  for  the  small  home-built  balun  on  the  driven  dipole. 


fleet  or  or  director  had  very 
tittle  effect  on  forward  g^in, 
front  to  back  ratio,  etc.,  on 
the  miniaturized  loops.  How- 
ever, a  very  interesting  effect 
was  accompli  shed  by  using  a 
so-called  "extra  element/* 
not  as  a  reflector  or  director 
in  its  conventional  usage,  but 
in  the  following  manner:  I 
first  resonated  the  extra 
element  to  the  operating  fre- 
quency by  placing  it  in  close 
proximity  to  the  driven 
element  while  said  driven 
element  was  being  driven 
with  a  few  rf  Watts.  A  field 
strength  meter  placed  next  to 
the  driven  element  would 
approach  zero-reading  when 
the  extra  element  approached 
resonance.  It  might  be  perti- 
nent to  mention  that  the 
extra  element  was  con- 
structed as  an  exact  duplicate 
of  the  driven  element,  except 
for  the  coax  input  circuit. 

I  noticed  a  distinct  in- 
crease in  forward  gain  of 
approximately  4  dB  when 
this  extra  element  was  placed 
in  front  of  the  driven  element 
at  a  distance  of  18  inches* 
This  distarKe  was  cKttcal,  but 
the  tolerance  existed  for  good 
results  from  16  inches  to  20 
inches.  The  operating  fre- 
quency was  213  MHz. 

The  reason  for  this  effect 
was  not  related  to  any  con- 
ventional phasing  enforce- 
ment, as  with  a  director. 
Evidently,  placing  the  extra 
element  in  a  position  near  the 
driven  loop's  maximum 
magnetic  flux  fall-off  in  its 
flux  pattern  caused  a  distor* 
tion  or  distention  in  the 
pattern  toward  the  front  side. 
There's  one  certainty  -  the 
field  strength  meter  (placed 
at  a  respectable  yardage 
away}  surely  kicked  up! 

Measuring  the  gain  of  the 
above  antenna  looked  rather 
promising.  It  w^  slightly 
better  than  the  reference 
dipole  at  the  same  center 
height  above  ground,  U  was 
slightly  quieter  than  the 
dipole,  which  was  probably 
due  to  the  slightly  narrower 
bandwidth, 

I  had  not  reached  any 
great  feeling  of  accomplish- 
ment  or  satisfaction  at  this 
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point  My  old,  tired  feeling 
thai  the  advantage  of  normal 
capture  area  of  standard-size 

antennas  could  noi  be  reason- 
ably replaced  with  the  re- 
duced-size concoctions  re- 
turned, and  I  found  myself 
slightly  discouraged  but  still 
looking  for  improvement. 
Back  to  the  drawing  board. 

Next  idea  -  I  would  con- 
struct a  simple  center-loaded 
2-element  yagi.  This  is  noi 
noteworthy  for  being  in- 
novative, but  I  must  write 
down  a  few  notes  to  let  you 
folks  know  I  hadn't  given  up! 

Instead  of  merely  in- 
stalling a  high  inductance  ai 
the  center  of  a  five- foot 
length  of  #1 2  insulated  house 
wire,  I  inserted  a  six-turn 
1^3/8"  coil,  tuned  by  a  fixed 
4000- voll  ceramic  50-pF 
capacitor.  I  drove  over  to  see 
Mrs.  Amidon,  who  sold  me 
one  of  her  T 130-2  loroid 
coreSj  on  which  I  wound  a 
cute  little  1:1  balun.  They 
sett  a  kW  kit,  but  this  liiile 
inexpensive  core  takes  good 
care  of  my  KWM  2A  output. 

With  one-tenth  wave  spac- 
ing between  a  director  ele- 
ment and  the  driver^  I  worked 
eight  South  Americans,  two 
New  Zeaianders,  one  Hawaii- 
an, and  the  usual  cross- 
country gang  on  15  meters. 
They  were  worked  starling  at 
approximately  1900Zand,  by 
2400Z,  I  had  disassembled 
the  antenna  and  again  was 
ready  to  conquer  new  worlds, 
I  didn't  care  for  the  antenna's 
frequency  discrimination* 
The  swr  was  adjusted  for  the 
usual  1:1,  by  the  usual  pro- 
cedure*  with  the  exception  of 
the  balun 's  balanced  output 
presenting  2  alligator  clips  for 
adjustable  tapping  to  the 
driver  center  coiL  It  had  to  be 
operated  a  I  a  selected  fre- 
quency or  the  swr  value  could 
be  very  insulting.  The 
selectivity  of  the  system 
would  put  Mr,  Collins'  and 
Mr.  Yaesu's  receivers'  front 
ends  to  shame.  Of  course^ 
there  are  a  couple  of  ways  to 
lessen  this  difficulty,  like 
reducing  the  L  x  C  of  the 
tuned  center  circuits  or,  per- 
haps,   enlarging  the  antenna 


conductors  to  pipe  or  conduit 
size.  Or,  one  could  iust  go 
back  to  the  drawing  board. 

Next  fdea  -  How  about 
constructing  a  spiral -wound 
driven  element?  This  sort  of 
winding  has  also  been  given 
two  other  names  —  helical  or 
linear  element,  I  believe  the 
terms  '^spiral"  and  "helical" 
are  self-descriptive.  The  name 
"linear  element"  makes  for 
interesting  conjecture,  if  one 
contemplates  the  various 
magnetic  wave  patterns  set  up 
by  the  many  types  of  radi- 
ators. But  the  term  linear  for 
this  type  of  winding  refers 
only  to  the  magnetic  irv 
tensity  pattern  or  magnetic 
wave  distribution  over  the 
length  of  the  element,  A 
straight-wire  radiator  might 
be  called  a  linear  element,  for 
the  obvious  reason  that  the 
current  and  voltage  loops  and 
nodes  are  in  their  correctly- 
spaced  positions.  Adversely, 
the  bottom  coil  loading  and 
coupling  arrangemenls,  as 
used  on  the  multitude  of 
vertical  antenna  systems, 
place  the  above  loops  and 
nodes  in  questionable  posi- 
tions on  the  radiator,  making 
for  distortions  and  in- 
efficiencies   in    the   systems' 


propagation  ability; 

The  Five-By-Five  Yagi 

This  presently-used  an- 
tenna has  the  same  basic  PVC 
material  and  element  length 
as  do  the  previous  antennas 
described,  except  for  the  wire 
type  and  its  winding  shape. 

The  driven  element  has  an 
overall  dimension  of  five  feet, 
including  pipe  end  caps. 
Within  the  five-foot  length 
there  is  a  plumbing  T-fixture. 
It  Is  also  of  PVC  material  and 
is  called  by  the  plumber  a 
**slip,  slip,  slip"  type  (as  op- 
posed to  the  threaded  lype)- 
It  allows  the  '/rinch  ^hedulc 
40  PVC  pipe  to  be  press- 
fitted  into  any  of  the  three 

T' in  puts*  If  you  feel 
you  may  want  to  take  ad- 
vantage of  its  portability,  you 
may  do  as  I  have  done.  I 
sanded  the  near  ends  of  the 
J^inch  pipes  so  that,  while 
ihey  fit  snugly  into  the 
horizontal  admission  ports  of 
the  T,  they  can  be  readily 
removed,  dropped  into  a  large 
plastic  bag,  and  buried  in  the 
car  trunk. 

Purchase  or  dig  up  a  26- 
foot  length  of  zip  cord  (light 
weight  with  two  f18  wires). 
Zip  the  lamp  cord  to  make  2 
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Fig.  3.  Folded  dipote.  Arrows 
denote  fhw  of  rf  current 
dunng  J/2  cycle.  Note  that 
current  f/ow  in  the  quad  loop 
differs  from  that  in  the 
folded  dipole  at  the  same 
instant.  Shorlened  loops^ 
capacitlvely  or  Inductively 
loaded^  take  the  character  of 
the  antenna  type  they  most 
nearly  approximate^  which 
poses  the  question:  "How 
large  is  the  loop?*' 

lengths  of  wire,  each  26  feet 
long.  Insert  one  of  the  J/2-inch 
pipes  into  a  horizonta!  port 
of  the  T  as  far  as  it  will  go.  At 
a  point  14  inch  down  the  pipe 
from  the  end  of  the  T  port 
entrance,  drill  2  holes  side  by 
side  (separated  by  approx- 
imately Va  inch).  These  holes 


Photo  B.  Close-up  of  the  coils  in  Photo  A, 
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Photo  C  One  half  of  the  driwn  element,  showing  half  the  zip  cord  helical  winding.  Note  the  straight  piece  of  412  copper  wire 
on  one  end  (explained  In  text). 


should  be  sized  to  just  admit 
the  single  zipped  wire.  Feed 
the  wire  in  and  out  of  these 
holes  so  thai  they  anchor  the 
wire  to  the  pipe  with  6  inches 
overhang,  and  the  long  wire  is 
ready  to  start  your  spiral 
winding  on  the  pipe's  outer 
surface. 

Install  the  pipe  cap  at  the 
other  end  of  the  pipe. 
Measuring  down  the  pipe 
away  fronn  the  cap  bottom, 
drill  2  holes  and  position 
them  as  at  the  other  end  of 
pipe.  Remove  the  pipe  cap. 
Spiral  wind  the  wire, 
attempting  to  put  approx- 
imately 3/8  inch  spacing 
between  turns. 

The  winding  of  both 
sections  of  the  driven  element 
should  lake  about  1 1^  hours 
—  one  hour,  if  youVe  lucky. 
The  trick  is  to  have  appro x- 
imately  1  Vi  inches  of  wire  left 
after  you've  anchored  the  end 
down.  You  probably  will  find 
yourself  rewinding  several 
limes,  each  time  varying  the 
turn  spacing  until  you  strike 
it  correctly, 

A  spiral,  or  helical, 
winding  of  this  shape  will  use 
roughly  twice  the  amount  of 
wire  as  the  straight-wire 
dipole.  Apparently,  when  a 
straight  wire  is  lafd  otit 
horizontally  (or  vertically ), 
there  is  capacitance  to  ground 
(or  earth)  from  every  point  of 
the  wire.  When  a  spiral 
winding  is  laid  out,  part  of 
each  turn*s  material  is  self* 
shielded  by  the  adjacent 
turns.  The  end  result  is  less 
capacitance  to  earth.  So,  in 
order    to   obtain  an   L   x  C 


product  comparable  to  the 
22-foot  wire,  we  must  In- 
crease the  wire  length  (L)  and 
exposed  surface  to  earth  (C). 
As  stated  in  a  previois  para- 
graph, the  self-tuning  ca- 
pacitance of  the  dipole  (end- 
to-end  capacitance)  is  ex- 
tremely smalL 

When  both  sections  are 
completed,  insert  the  pipes 
into  the  two  horizontal  T- 
ports*  Acquire  an  8-inch 
section  of  ^i-inch  PVC  to  be 
used  as  a  riser,  and  insert  it 
into  the  bottom  port  of  the 
T.  Drill  a  hole  into  the  8-inch 
riser  to  accept  a  6/32 
machine  screw  at  a  location  Va 
inch  below  the  bottom  of  the 
T-poru  Mount  a  large  solder 
lug  under  the  screw  head  and 
make  sure  the  screw  is  long 
enough  to  penetrate  the  rear 
of  the  riser,  so  you  can  secure 
the  screw  with  the  proper 
washers  and  nut.  Repeat  this 
about  3^2  inches  down  the 
pipe  riser.  These  will  be  the 
coupling  coil  mountings. 

The  6-inch  wire  ends 
should  be  connected  to  their 
respective  coil  ends.  Either 
antenna  lead  may  go  to  either 
end  of  the  coil  {one  coil  end 
receives  one  antenna  lead).  If 
you  don't  intend  to  use  a 
balun,  ultimately,  the  coax 
braid,  or  ground,  should  be 
connected  to  one  side  of  the 
coil.  The  center  or  coax 
*'hot"  lead  should  have  an 
alligator  clip  attached  and 
should  be  arranged  in  length 
to  have  tapping  avajlability  to 
any  turn  of  the  coil.  I 
mounted  a  chassis  coax  UHF 
connector  on  the  8-inch  riser 


for    disconnect    convenience, 

I  found  that  this  system 
became  more  precise  as  a 
beam  antenna  with  a  1:1 
balun  mounted  on  the  8-inch 
riser.  The  beam  itself  has  a 
tendency  to  be  somewhat  off 
direction  (about  15  degrees). 
This  effect  was  undoubtedly 
caused  by  the  radiating  coax 
section,  which  tended  to 
distort  (misphase)  part  of  the 
beam's  pattern. 

I  found  that  the  director 
appeared  lu  present  a  notice- 
able increase  in  forward  gain 
over  the  reflector  tuning 
(probably  because  of  the  de- 
sire to  keep  the  antenna  size 
small,  i.e.,  one-tenth  wave- 
length spacing). 

For  the  director,  I  used  an 
element  identical  to  that  of 
one  of  my  former  designs  —  a 
center-tuned  loaded  5-foot 
#12  insulated  house  wire. 
The  center  coil  for  the  direc- 
tor was  6  turns,  with  an  o.d. 
of  1-3/8  inches.  The  fixed 
capacitor  across  the  coil  was  a 
50  pF  4000-volt  ceramic 
type. 

The  #12  hoLise  wire  wa^ 
hung  on  the  inside  of  the 
respective  pipe  sections,  and 
the  double  mounting  holes 
were  used  similarly  to  the 
lamp-cord  situation  on  the 
driven  element.  The  length 
was  arranged  so  that  enough 
starting  hang*over  existed  for 
the  connections  to  the  coil. 

Purchase  one  5-foot  piece 
of  ll/4Hnch  schedule  40  PVC 
pipe.  Have  the  plumbing 
house  put  on  your  bill  a  pair 
of  90°  IVi-inch  elbows  that 
will   fit  those  1 14-inch  5-foot 


pipe  ends*  Also  necessary  wil 
be  a  pair  of  1  K-inch  to  14-inch 
adapters. 

Mount  an  elbow  on  each 
end  of  the  1  *4-inch  pipe  ends. 
Align  the  elbows  together  in 
one  direction,  accurately. 
Insert    the    adapters    in    the 

elbows'  open  ends. 

Thai  nearly  completes  the 
boom.  Drill  the  2  holes  at  the 
boom's  middle  for  an 
appropriate  mounting  to  your 
mast  I  used  Radio  Shack 
hardware  as  used  for  TV 
antenna  mounting.  (My  an- 
tenna is  approximately  the 
same  weight  as  the  average 
color  TV  antenna.)  I 
mounted  my  antenna  on  an 
8-foot  aluminum  TV  mast 
and  dropped  it  in  the  lawn 
one  fool,  leaving  the  system  7 
feet  above  ground  for  tuning 
convenience.  Tuning  to 
resonance  to  the  desired  fre- 
quency (213  MH/)  was 
accomplished  with  the  coax 
disconnected. 

If  difficulty  is  encountered 
in  resonating  the  driven  ele- 
ment, apply  the  following 
methods:  If  the  resonant 
frequency  is  too  low  to 
compensate  for  by  com- 
pressing the  coupling  coil^ 
clip  small  pieces  of  the  114- 
inch  end  leads  at  both  ex- 
tremes of  the  element.  Clip 
no  more  than  %  inch  at  a 
time,  until  the  frequency 
increases  sufficiently. 

If  the  resonant  frequency 
is  too  high,  add  about  4 
inches  of  #12  copper  wire  to 
both  ends  of  the  dement 
winding.  Anchor  these  ex- 
tensions    to     appropriate 
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screws  and  was^^rs  mourtted 
on  the  pipe  end  caps.  Then 
apply  the  first  step,  using  the 
clipping  procedure, 

Next^  insert  the  coax  and 
tap  the  coax  alligator  clip 
(clips  if  yoLJ  balunize  it)  on 
the  coil  for  lowest  svvr. 
Repeat  the  above  two  steps 
for  the  same  purpose. 

I  found  the  quickest 
method  for  tuning  the  direc- 
tor was  to  resonate  the  direc- 
tor to  the  radiating  driven 
element.  This  can  be  done  by 
placing  a  field  strength  meter 
on  the  opposite  side  of  the 
driven  element  for  a  medium 
scale  reading  with  just  a  few 
Walls  being  radiated.  PJace 
your  free  director  on  a 
wooden  ladder  in  proximity 
to  the  driven  element  (about 
3  feet  away).  Compress  or 
expand  the  director  coil  until 
the  field  strength  meter 
declines  to  a  minimum.  This 
is  a  touchy  and  critical  adjust- 
ment, so,  to  get  close,  start 
the  procedure  by  making  use 
of  your  grid-dip  oscillator 
first.  I  found  that,  after  using 
this  method,  a  very  slight 
increase  in  forward  gain  was 
obtained  by  keeping  the 
director  on  a  slightly  higher 
frequency    than    the    driven 

element. 

As  I  mentioned  before,  my 

new  garage-room  location  was 
fraught  with  ghosts,  images, 
reflections,  and  reflections  of 
the  reflections.  I  finally 
found  a  method  which 
lessened  the  dilemma's  im- 
pact, I  put  the  field  strength 
meter  in  storage  and  warmed 
up  my  Mi II en  grid-dip  oscil- 
lator (this  one  really  is  a  grid 
dipper;  it's  the  old  one  with 
the  tube!).  I  walked  it  back 
to  the  apartment  house.  After 
wrapping  one  loop  of  hookup 
wire  around  the  base  of  the 
coil  form,  I  grounded  one  end 
of  this  link  wire  to  the  MJIlen 
dipper  frame.  The  other  end 
of  the  link  wire  was  clipped 
to  my  disconnected  TV  lead- 
in.  I  turned  the  dipper  on  and 
tuned  it  to  the  middle  of  the 
21  MHz  SS8  section.  Then  I 
called  up  a  friend  of  mine 
approximately  one  mile 
away.  No,  he  couldn't  hear 
the  dipper.  Great!  I  went  to 


the  ham  shack  2  blocks  away. 

I  brought  the  KWM  2A 
into  the  yard  where  the  beam 
experiments  were  being 
performed.  With  the  beam 
transmission  line  connected, 
the  dipper  signal  was  S5  when 
pointed  directly  for 
maximum  signaL  1  then 
added  approximately  9  feet 
of  slip-in  TV  mast,  making 
the  height  above  ground  16 
feet.  Then  things  started  to 
happen.  Although  some  of 
the  reflections  remained,  they 
were  reduced  considerably* 

Tvc  found  that  DX  sta- 
tions seem  to  have  improved 
signal  input  from  my  station 
with  the  antenna  approx- 
imately 11  feet  above  the 
ground  surface.  The  actual 
hetght   above    true  electrical 


ground  in  this  location  is  very 
close  to  a  quarter  wave  at  21 
MHz,  (This  doesn't  hold  true 
for  local  contacts.)  There  is 
another  pair  of  measurements 
which  are  not  bad  for  this 
tjny  antenna.  The  front-to- 
back  ratio  had  to  be  checked 
very  early  in  the  morning, 
when  the  QRN  from  various 
appliances  in  the  neighbor* 
hood  is  at  a  minimum.  The 
front-to-back  was  approx- 
imately 3  S-units  one 
morning.  This  is  not  con- 
sidered unusual  for  a  full-size 

2*element  yagi,  when  the 
parasitic  element  is  a  director. 
The  forward  gain  over  an 
11-foot-high  reference  dipole 
was  a  big,  fat  5  dB.  1 
emphasize  "fat''  because,  lest 
we  forget,  it  is  a  reduced-size 


affair. 

The  trouble,  I  believe, 
with  reducing  the  quad-loop 
size  is  that  currents  rn  the 
quad^s  opposite  sides  are  out 
of  phase  and  tend  to  cause 
some  excessive  wave  can- 
celing, whereas,  if  these  sides 
are  of  same  optimum  sepa- 
ration, it  will  serve  to  help 
shape  the  total  magnetic 
pattern  to  the  typical  quad 
advantage.  As  the  sides 
approach  closer  and  closer 
proximity,  the  opposite  sides 
start  to  take  on  the  folded* 
dipole  character,  where  both 
sides  are  in  phase. 

All  technical  articles 
should  wind  up  by  giving  a 
report  on  the  results  of  the 
proiecl.  Here  is  mine  — 
Great!  ■ 


Photo  ft  Note  the  cramped  quarters.  I  worked  most  DX  stations  at  the  height  pictured  -11 
feet. 
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Joseph  J.  Can  K4IFV 
5440  South  Bih  Road 
Ariington    VA   22Z04 


The  Op  Amp  Encyclopedia 


part  II 


The  operational  ampttfier 
has  proven  to  be  some- 
thing of  a  blessing  to  the 
amateur  designer  because  it 
obeys  simple  rules  and,  for 
the  most  part,  is  reasonably 
well  behaved.  This  combina- 
tion allows  sophisticated  cir- 
cuitry to  be  designed  by  less 
sophisticated  users*  In  the 
first  part  of  this  two  part 
series,  I  covered  the  basics  of 
the  operational  amplifier  and 


the  derivation  of  the  com- 
monly-seen transfer  equa- 
tions. In  this  part,  I  will 
examine  the  differential  con- 
figuration using  operational 
amplifiers  and  give  a  practical 
example, 

Dc  Differential  Amplifiers 

The  fact  that  an  IC  opera- 
tional amplifier  has  two  com- 
plementary inputs,  inverting 
(-)     and     noninverting     (+)i 


f   OUT 


ft? 


Fig.  J.  Simple  differential  ampHfler  using  just  one  op  amp. 


INPUT 


B5 


«l 


1*1 


f  OUT 


Voltage  gain  (A^^iffef^gfitiai) 

(1  +  2R3/Rlt 

n  +  2R3/R1)(R7m6) 
R7(R1  +  R2  +  R3)miB6 


Provided  that: 

R2  =  R3  and 
R4  =  R5  =  R6  ^  R7 
B2  ^  R3,  R6  -  R7. 
and  R4  =-  R5 
R7/R8  =  R5m4 


Fig.  2.  Differential  instrumentation  amp! If  ten 


makes  it  a  natural  for  applica- 
tion as  a  differentia!  ampli* 
fier.  These  circuits  produce 
an  output  voltage  that  is  pro* 
portion  a!  to  the  difference 
(hence  "differeniiar")  be- 
tween two  input  voltages.  Re- 
call that  the  two  inputs  of  an 
IC  op  amp  have  equal  but 
opposite  effects  on  the  out- 
put. If  the  same  (or  two 
equal)  voltage  is  applied  to 
the  two  inputs  (i^e.^  a 
common-mode  voltage  -  E3 
in  Fig.  l)i  then  the  output 
voltage  will  be  zero.  The 
transfer  equation  for  a  differ- 
ential amplifier  (see  Fig,  1)  is: 

Eoui  =  Av(E1  -£2)  (1) 

So,  if  El  =  E2,  then  Equi  =  0- 
The  circuit  in  Fig.  1  shows 
a  simple  differential  amplifier 
using  a  single  IC  operational 
amolifier  device.  The  voltage 
gain  (Ay)  in  this  circuit  is 
given  by: 

Av=R3/R1,  (2) 

provided  that  Rl  -  R2p  and 
R3  =  R4.  The  main  appeal  of 
this  circuit  is  that  it  is  eco* 
nomical,  requiring  just  one 
iC  !l  will  reject  common- 
mode  voltages  reasonably 
well  if  the  equal  resistors  are 
welt  matched.  It  is  in  this  area 
that  one  of  the  glaring  weak- 
nesses of  the  circuit  shows 
up.  Even  when  R4  is  made 
variablep  and  the  two  input 
resistors  are  a  well-matched 
pair,  there  will  be  at  least 
some     common-mode     gain. 


Adjustment  is  made  of  R4 
with  the  two  inputs  {points 
*'A"  and  *'B'*)  tied  together. 
This  junction  is  then  con- 
nected to  a  signal  source  of 
several  volts  p-p  amplitude. 
R4  is  adjusted  until  the  ac 
output  voltage  is  zero* 

Besides  the  problems  oc- 
curring when  common-mode 
rejection  requirements  are 
high,  we  also  find  this  single 
IC  differential  amplifier  suf- 
fering  from  a  relatively  low 
input  innpedance.  In  the  prac- 
tical world,  we  also  find  that 
it  might  tend  to  be  a  tittle 
difficult  to  tame  if  high  gain 
is  demanded  of  a  single  IC  op 
amp.  It  can  be  done,  but 
problems  in  layout  are  mag- 
nified that  way* 

In  recent  years,  the  instru* 
mentation  amplifier  (I. A*)  of 
Fig.  2  has  caught  on  in  popu- 
larity because  it  goes  a  long 
way  toward  alleviating^  if  not 
eliminating,  the  problems  as- 
sociated with  the  design  of 
Fig,  1.  The  input  stages  are 
noninverting  followers,  so 
they  win  offer  the  charac* 
teristically  high  impedance  in* 
put  of  such  stages.  Typical 
input  impedance  values  run 
to  as  much  as  1000  megohms. 

The  Instrumentation  am- 
plifier is  relatively  tolerant  of 
different  resistor  ratios  used 
to  create  voltage  gain.  In  the 
simplest  case^  the  differential 
voltage  gain  is  given  by: 

Av  =  1  +{2R3/R1),  (3) 

provided  that:  R2  =  R3,  and 
R4  =  R5  =  R6  =  R7.  It  is 
interesting  to  note  thai 
common*mode  rejection  is 
not  seriously  deteriorated  by 
mismatch  of  resistors  R2  and 
R3*  The  only  problem  cre- 
ated by  such  a  mismatch  is  an 
error  in  differential  voltage 
^tn. 

The  situation  created  by 
equation  3  will  result  in  hav- 
ing a  gain  of  unity  (1)  in 
amplifier  A3,  and  that  is  a  bit 
of  a  waste.  If  you  want  gain 
from  amplifier  A3,  then  equa- 
tion 3  must  be  rewritten  to 
include  the  gain  factor  of  that 
stage,  or: 

Av  =  [l+(2R3/Rin 

-  (R7/R6),  (4) 
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provided  that  R2  ^  R3,  R4  = 
R6,  and  R5  =  R7. 

One  further  equation  that 
is  of  interest  in  this  type  of 
differential  amplifier  is  the 
general  expression  from 
which  the  others  may  be  de- 
rived: 

Av=[R7{R1  +  R2+R3}]/ 
(R1R6),  (5) 

which  is  valid  provided  that 
the  ratio  R7/R6  =  R5/R4. 
Equation  5  fs  especially  nice 
since  you  need  not  concern 
yourself  with  matched  pairs 
of  precision  resistors,  but 
only  with  their  ratios  being 
equal. 

Practical  Circuit 

I  recently  had  a  need  for  a 
dc  differentia]  preamplifier.  I 
wanted  it  to  operate  out  to 
alhribst  100  kHz-  Because  the 
two  inputs  were  to  be  fed 
with  low-levei  signals,  they 
were  wired  with  shielded 
cable.  This  would  deteriorate 
the  signal  waveform  because 
of  the  cable  capacitance.  In 
order  to  compensate  for  this 
high-frequency  loss,  a 
"capacitance-compensation 
or  '  *  h  I  gh -frequency-boost 
control  had  to  be  designed 
into  the  amplifier.  Voltage 
gain  was  to  be  approximately 
ten. 

The  circuit  to  the  pream- 
plifier is  shown  in  Fig.  3,  It  is, 
of  course^  the  instrumenta- 
tfon    preamplifier   of   Fig.  2, 


]  p 


T) 


with    added    touches.    When 
the    frequency    response   can 
be   less  than   about   10  kHz, 
you    may    use    any    of    the 
741 -family  devices,  including 
the  741,  747,  1458,  and  1456 
ICs.     But    premium     perfor- 
mance  requires  a  better  op- 
erational   amplifier.     In    this 
case>    the    most    economical 
and  easiest  to  obtain  was  the 
new  RCA  CA3140AH.  This  is 
a  high-frequency  device  using 
the  same  basing  as  the  indus- 
try standard  741   series.  The 
technology  used  in  manufac- 
ture of  the  3140  is  the  RCA 
"Bimos"    process   that  com- 
bines some  of  the  best  aspects 
of  CMOS  and  bipolar  design. 
The     inputs     are     diode- 
protected    MOSFET    transis- 
tors, so  the  input  impedance 
is    astronomically    high.   The 
only  criticism  I  have  of  RCA 
is  that  they  seem  to  have  an 
aversion     for     the     popular 
mini-DlP      (8-pin)     package 
used    by    almost    everybody 
else.   The  -AH   suffix   on  the 
type    number,    though,    will 
bring  you   their  "DIL-pack/' 
which   is  a  metal  can  with  8 
pins    preformed    to    fit    the 
mini-DIP    sockeL    Common- 
mode  adjustment  is  provided 
by  potentiometer  RIO,  which 
should   be   a  ten-turn  pot  if 
you  want  to  optimize  CMRR. 
I   used   5%-tolerance  resistors 
with   little  noticeable  CMRR 
problems   that  could  not  be 
"tweaked  out"  by  RIO. 

The     frequency     response 


f-)* 
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*i  vcc  fro  PIN  7 

OM  Al,A2,  A3) 


*  VEE  {TO  PIH  4 

OM  Al,  A^,  A3) 


Fig,  3,  (a)  A  gain-of-10  (20  dB)  instrumentation  amplifier 
featuring  high-frequency  compensation,  AJ,  A2,  A3  —  RCA 
CA3140AH  (Dll^'pack).  (b)  Power  supply  required  for  (a). 


characteristics  of  this  pream- 
plifier are  shown  by  Figs.  4  to 
8.  The  input  in  each  case  was 
a  1000  Hz  square  wave  from 
a  function  generator  (see 
Ham  Radio  Horizons,  March, 
1977).  The  waveform  in  Fig. 
4  shows  the  output  signal 
when  resistor  R9  is  set  with 
its  wiper  closest  to  ground. 
Notice  that  it  is  essentially 
square,  showing  only  a  small 
roll-off  of  high  frequencies 
due  to  the  effects  of  CI 
shunting    the    {+)    input    to 


ground.  The  waveform  shown 
in  Fig,  5  is  the  same  signal 
when  R9  is  at  maximum  resis- 
tance. This  creates  a  small 
amount  of  regenerattva; 
feeback  that  is  not  sufficient 
to  start  an  oscillation  but  will 
enhance  the  high  frequencies. 
The  problem  of  oscillation 
can  be  quite  serious,  though, 
if  certain  precautions  are  not 
taken.  Originally,  the  top  of 
the  10k  potentiometer  (R9) 
was  tied  directly  to  the  out- 
put of  A3,  But,  when  R9  was 


Fig.  4.  J  000  Hertz  square  wave  output  when  R9  [Fig.  3(a)  j  is      Fig.  5.  Enhanced  high-frequency  response  when  R9  is  set  to  its 
set  to  minimum.  maximum  resistance  position. 
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f7(?-.  6.   Vokage  gain  (dBj-t^'frequency  for  Fig,  3(a)  as  actually 
measured 


adjusted  to  about  half  scale, 
the  circuit  would  ring  and 
produce  the  waveform  of  Fig, 
7.  This  was  cured  by  placing 
the  2200-Ohm  resistor  in  se- 
ries with  the  potentiometer. 
Another  source  of  oscillator 
action  is  the  value  of  capaci- 
tor CI .  When  a  0.001  uF  or 
less  capacitor  was  used^  it  was 
found  that  an  80  kHz  con- 
stant oscillation  was  created 
(Fig.  8),  The  frequency  re- 
sponse is  shown  in  Fig.  6.  To 
obtain  any  pariicular  re- 
sponse, you  will  have  to  play 
with  the  values  of  CI  and  R9, 
an  inducenricnt  to  use  an  os- 
ciltoscope.  Other  types  of  os- 
cillation may  show  up  when 
using  high-frequency  opera- 
tional amplifiers.  The  741 
family  is  considered  wel!  be- 
haved because  it  lacks  these 
problems  under  most  circum- 
stances. It  is  said  to  be  (al- 


most) uncondittonatly  stable. 
This  is  another  way  of  saying 
that    it    has    a    limited    fre* 

quency  response  —  on  the 
order  of  10  kHz.  The  prob- 
lem is  due  to  phase  shifts 
caused  by  the  resistances  and 
capacitances  associated  with 
the  op  amp  —  the  input  ca- 
pacitances, for  example,  as 
well  as  the  substrate-to^case 
capacitances,  lo  the  in- 
vert! ng-follower  configura- 
tion, there  is  a  180^  phase 
shift  between  input  and  out- 
put. If  the  phase  shifts  of  the 
feedback  network  and  Input 
circuit  conspire  to  add  an* 
other  180°  of  phase  shift  at 
some  frequency  where  the 
gain  of  the  operational  ampli- 
fier is  greater  than  unity,  then 
oscillation  on  that  frequency 
will  result  The  cure  is  to 
reduce  the  voluge  gain  at 
that   frequency   to   Eess  than 


unity.  One  easy  way  is  to 
place  a  small-value  capaci- 
tance across  the  feedback  re- 
sistance, or  an  RC  networkp 
You  may  also  use  either  the 
lead  or  lag  terminals,  if  there 
are  such  features  on  the  par- 
ticular amplifier*  The  741, 
being  a  ^^compensated'*  type, 
does  not  require  it.  You  may 
also  elect  to  place  an  RC- 
series  network  across  the  in- 
put terminals*  You  will  want 
to  avoid  using  capacitors 
from  output  to  ground  (in- 
stability of  another  sort)  or 
from  either  input  directly  to 
ground  (noisy  situation). 

Applications  of  the  Differen- 
tial  Amplifier 

The  differential  amplifiers 
will  find  applications  in  many 
different  situations-  Of 
course,  It  should  be  recog- 
nized immediately  that  they 
are  required  wherever  a  dif- 
ferential signal  voltage  is 
found.  Less  obvious,  perhaps, 
is  that  they  are  used  to  ac- 
quire signals  or  lo  operate  in 
control  systems  In  the  pres- 
ence of  large  noise  signals. 
Many  medical  applications 
use  the  differential  amplifier 
because  liny  signal  voltages 
from  the  body  must  be  ac- 
quired in  the  presence  of 
large  60  Hz  fields  from  the 
power  lines.  This  is  also  true 
of  microprocessor  or  other 
systems  which  require  an  ana- 
log input  to  perform  some 
job  fn  the  same  type  of  envi- 


ronment. Let's  say  that  you 
have  a  temperature  sensor 
that  can  be  treated  as  a  differ- 
ential signal.  The  lines  bring* 
ing  the  dc  signal  from  this 
sensor  to  the  electronic  ther- 
mometer may  well  be  long 
enough  to  pick  up  60  Hz 
Interference,  If  you  doubt 
this,  then  try  grabbing  ahold 
of  the  input  to  an  audio 
amplifier  or  oscilloscope  ver- 
tical amplifier.  It  is  quite  pos- 
sible to  pick  up  substantial  60 
Hz  voltages.  Various  author- 
ities quote  figures  from  10 
mV  to  100  mV  per  foot  of 
unshielded  cable.  There  are 
even  mechanisms  where 
shielded  cable  is  ineffective. 
The  differential  amplifier, 
however,  sees  the  60  Hz  sig- 
nals on  the  two  input  lines  as 
a  single  common-mode  signal. 
It  will  therefore  reject  the  60 
Hz  interference  and  accept 
the  transducer  input  signal. 
This  signal  is  then  amplified 
and  can  be  applied  to  the 
instrument  or  an  A/D  con- 
verter in  a  microprocessor 
system. 

Another  application, 
which  is  perhaps  related  to 
that  just  discussed,  is  amplifi- 
cation of  the  output  of  a 
Whcatstone  bridge,  and  this  is 
shown  in  Fig,  9*  I  Tone  side  of 
the  bridge's  excitation  poten- 
tial is  grounded^  the  output 
voltage  is  a  differential  volt- 
age.  This  can  be  applied  to 
the  Inputs  of  a  differential  or 
instrumentation     amplifier. 
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Fig,  Z  Ringing  will  occur  if  R8  is  too  smalL 


Fig.  8.  An  80  kHz  oscitlaiion  resulting  from  use  of  too  small  a 
value  for  Ch 
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One  use  for  this  is  to  make 
bridges  sensitive  to  null  con- 
ditions without  having  to  ob- 
tain an  expensive  50  or  1 0  uA 
meter  movement.  In  addition, 
the  overall  sensitivity 
can  be  controlled  at  a  later 
stage  (see  Ftg.  10)  by  a  simple 
gain  control- 

A  "rear  end"  useful  for 
almost  all  operational  ampli- 
fier instruments  and  projects 
is  shov^n  in  Fig.  10.  This 
circuit  consists  of  three  type 
741  operational  amplifier  IC 
devices.  Since  they  will  fol- 
low most  of  the  circuit  gain, 
these  lov^'cost  devices  will 
suffice  even  in  critical  de- 
signs. The  pinouts  shown  are 
for  the  mini-DIP  and  metal 
can  cases.  Input  amplifier  A1 
can  be  made  to  have  any  gain 
desired  by  varying  R2.  If  you 
want  the  entire  stage  to  have 
unity  gain,  then  make  R2  = 
10k  Ohms.  Tlie  gain  of  our 
rear  end  is  given  by 
R2/1 0,000.  The  second  sta^ 
is  the  gain  or  sensitivity  con- 
trol. It  has  a  unity  gain  when 
R4  is  at  maximum  resistance. 


tSCE  TEXT  I 


JoJ[   BMJH  COftTMOL 


Ffg.  9*  Wfieatstone  bridges  are 
made  more  sensitive  if  the 
output  is  passed  through  a  20 
or  40  dB  dc  differential 
amplifier.  The  output  indi- 
cator could  then  be  almost 
any  zero-center  voltmeter,  or 
a  current  meter  with  a  series 
multiplier  resistor. 

In  order  to  keep  the  baseline 
(zero  point)  from  shifting  as 
the  gain  control  is  varied, 
include  a  dc  balance  control. 
This  is  used  to  cancel  any 
collective  offset  voltages  from 
preceding  stages.  Set  the  in- 
put voltage  equal  to  zero  {not 
at  Al ,  but  at  the  earliest  stage 
in  the  chain  ~  remember  this 
rs  an  out  put  circuit),  and  then 
tweak  R8  so  that  there  rs  no 
shift  in  output  voltage  as  the 
gain  control  (R4)  is  varied 
through    its  entire   range.  A 
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Fig.  10.  Universal  rear  end  for  operational  amplifier  pro/ects. 


dc-coupled  oscilloscope  or 
zero-center  VTVM  is  best  for 
this  purpose.  Avoid  digital 
voltmeters.  If  you  want  to 
give  the  output  some  fixed- 
zero  reference  other  than  0  V 
dc,  or  want  a  "position  con- 
trol" when  using  this  circuit 
on  an  oscilloscope  or  chart 
recorder,  then  put  a  second 
network,  such  as  R6/R8,  at 
point  A. 

if  RCA  CA3 140 AH  opera- 
tional amplifiers,  or  some 
other     high-frequency    type, 


are  substituted  for  the  741s 
specified,  and  the  circuit  is 
connected  to  a  circuit  such  as 
Fig.  3(a),  then  you  will  have  a 
nice  differential  preamplifier 
good  up  to  100  kHz  for  a 
low-cost  oscilloscope*  Such 
instruments  rarely  have  more 
than  a  single  100  kHz  (or 
slightly  better)  single-ended 
vertical  ampfifier.  This  proj- 
ect will  make  it  a  differential 
input  such  as  might  be  found 
on  much  more  expensive  in- 
strum  en  ts.  B 
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Social  E/ents 


WHEATON  IL 

FEB  5 

The  Wheaton  Co  mm  unity  Radio 
Amateyrs  will  hold  their  1€th  Anrmsl 
Mtdwintef  Swap  gi  Shop  on  Sunday. 
F^jruary  5, 1978,  from  g  am  to  5  pm. 
at  the  DuPage  County  Fairgroynds  on 
Manchester  Road  (near  County  Farm 
Road)  on  the  west  side  of  Whewton, 
lliinois.  Some  tables  uvill  tr€  provided, 
tHJt  bring  youT  awn  if  possible.  The 
WCRA  imrites  anyone  with  ari  iriiaresi 
in  buying  or  selling  new  or  imed 
electronic  equipment  to  attend  this 
hamfest,  which  will  be  inside  four 
large  haated  buiyings  at  the  fair- 
grounds. Advance  tickets  favatlabte 
until  January  23)  are  SI  .50,  and 
tickets  at  the  door  are  S2.00.  Checks 
should  be  mad&  psyabJe  to  the  club. 
Write  Don  Snyder  WB9VFC,  623 
Meadows  Boulevard,  Apartment  3€^ 
Addi^n  I L  60101 

MANSFIELD  OH 
FEB5 

The  Mansfield,  Ohio,  Mid  Winter 
Hamfest  and  Auction  wilt  be  held  on 
Febfoa^  S.  1978.  at  the  Rjchiand 
County  Fairy ounds,  Mansfield,  Ohio. 
Prizes,  flea  market,  auction.  Large 
headed  buiEdings.  Door^  oii^n  at  B  am, 
Talk-in  on  146,34/146.94.  Tickets 
Si  ,50  in  advance.  S2.00  a  I  the  door, 
Contact      Harry      Frietztien      K8HF 


(KSJPFK  120  Homewood.  Mansfield 
OH  449Q6,  or  phone  (419J-529  2801 
or  (419)  524-1441. 

TRAVERSE  CITY  Ml 
FES  11 
The  Cherry  land  Arnateur  Radfo 
Club's  5th  Annual  Swap  n'  Shop  will 
be  held  on  Saturday.  February  t1, 
1978,  fmm  9  am  to  4  pm,  m.  North- 
western Michigan  Cbtle^t  in  Tnaverse 
City.  Midiigan.  Dor^itons  are  SI. 00 
in  advance  or  SI. 25  at  the  door.  Free 
display  tables  for  electronic  eqmp^ 
ment  and  parts*  Everyone  is  vvelcume, 
For  more  information,  write  to  Greg 
lUorth  WBajPR,  Box  115,  Uke 
Leelanau  Ml  49653. 

WOODBRIDGE  NJ 
FEB  11 
The  New  Jersey  FM  Repealer  As- 
soctation  of  Wood  bridge,  New  Jersey, 
will  hold  its  annual  Valentine  Dinner 
Dance  on  Satufday.  February  IT, 
1978,  at  8  pm  at  the  Masonic  Temple 
on  Green  Street,  Wood  bridge,  New 
Jersey.  There  will  be  tdk-in  on 
146.22/82.  Ths  is  New  Jersey's 
tartest  all-Kani  dinner  dance.  This 
year's  gala  event  will  feature  a  sit- 
down  roast  beef  dinner,  an  open  bar, 
and  music  by  the  natiorially  known 
band  of  Frank  Malta  lore  IC2KVT. 
Advance    registration  of   S25.Q0   per 


couple  b  required  by  January  20. 
1978.  For  reservation  information, 
contact:  Sid  Lleberman  WA2FXB, 
146  Grove  Avenye,  Woodbridge  NJ 
07095,  ^201) -634-8955:  Bob  Boehmer 
WA2JDa  536  Ban^on  Avenue.  Wood- 
bridge  NJ  07095,  (2011  636  3947;  or 
Bob  Best  W82JDU,  712  New  Dover 
Road.  Edison  NJ  08817. 
1201)382-9625,  Heme  make  all 
checks  payable  to  NJFMRA. 

LANCASTER  PA 
FEB  26 
The  annual  Lancaster  Hamfest  will 
be  held  Synday,  Feb.  26,  1978,  from 
9  am  to  5  pm  at  the  Farm  &  Home 
Center,  1383  Arcadia  Rd.,  Lancaster 
PA.  Donation  $ZO0;  no  additional  fee 
for  indoor  tables  or  tail  gating;  XYLs 
and  kids  free.  Food  will  bg  available; 
door  prizes  will  be  §iven  away.  Talk- in 
1 46.01 /.61,  146.52,  222.70/.30. 
Dealers  invited.  For  fuMtier  details, 
write  Sercom,  P.O.  Box  6082,  Rohres^ 
town  PA  17603. 

LIVONIA  Ml 
FEB  26 

The  Livonia  Amateur  Radio  Club 
vi/ould  like  to  announce  that  the  8th 
Annual  LARC  Swap  *n  Shop  will  be 
held  on  Sunday,  February  26,  1978, 
from  8:00  am  to  4  00  pm  at  the 
Stevenson  High  Sctiool  in  Livonia, 
Mtch^gan.  There  will  be  plenty  of 
tables,  door  prizes,  refreshments,  and 
free  parking.  Talk -in  on  146.52  sim- 
plex. For  further  information,  write 
Neil    Coffin    WA8GWL.    do    Livonia 


Amateyr  R^io  Club,  PO  Box  211 1, 
Livonia  Mi  48150. 

BYRAMCT 
FEB  28 

Dimar  Electronics  of  Greenwich 
will  hold  its  first  annual  "Mid winter 
Hamfest"  at  the  Byram  Veterans  Hall 
on  Delavan  Avenue  in  Byram,  just  off 
the  Connecticut  Thruway  ai  Exit  2. 
Doors  open  at  0900  k)cal.  Talk-in  on 
52-52.  Admission  is  S2.00  at  the  door. 
Table  space  is  ST50  per  half  table. 
Sellers  will  be  asked  for  small  equip- 
ment donation  for  door  prizes/ raffles. 
Advance  reservations  for  space  should 
be  sent  !o  Dimar  Electronics.  234  Mill 
Street,  Syram  CT  06830, 
(203*531-8257. 

CUYAHOGA  FALLS  OH 
FES  26 

The  Cuyahoga  Falls  Amateur  Radio 
Club's  24th  Annual  Electronic  Equip- 
ment Auction  and  Flea  Market  will  be 
held  on  Sunday.  February  26.  at 
North  High  School,  Akron  OH,  from 
9  am  to  4  pm.  Tickets  are  ST 50  in 
advance,  S2.00  at  the  door.  Bring 
youf  own  tables;  some  will  be  avail- 
able at  SI  .00  each.  Refreshments  will 
be  available.  5  main  prizes^  including 
the  grand  prize,  a  Triton  IV.  Plenty  of 
room  for  buyers  and  selleri  —  over 
32.000  sq,  ft  Easv  access  -  located 
on  Tallmadge  Ave,  at  off  ramp  of 
Norih  Expre&way  (Ri.  8).  Check  in 
on  146.52,  146.04.64,  147.84.24, 
223.5.  CFARC,  PO  Box  6.  Ctiyahogi 
Falts  OH  44222, 


TELETYPE"  MODEL  33  ASR 


(tmPlTIR  I/O  tifflPl.FTr  WfTH- 


9  iiipi'  I'uiirh        ^  Reaih  Ui  Go 
•  Ta jM*  Kf adiT      •  Linr/LoTdl  H  irrd 
9  f  J  u  a  ran  1  rri  W  D A  ^  s 


$840 


00 


^  f»CLUDlP*G  PACKING 

F,OB.    N  J.  FACTORY 


COMPLETF  OOVEH  RE*l>¥TO  iNSTAiL 

coPVHOUiEn  nB203ei 

mmn  UP  PAJ>-ill  TA^  MrlNPEK  Il*l 
FLECTRlCPAtfnwiMOEn  ^LPW»ONPifl 

OIC  TYPE  REAOEW  RUNCAflD 
ACOU^IC  COUPLER 

CMI4ITEK  BD1A  INEMJ  ..    .     , 
REi*D£R  I^OWER  FACK  1102134) 
ElA  flS233  INT^RfACfc 
ACOUSTIC  CO  VERS  iMl*!  ^Aii  IPt£W) 
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s 
t 


szoc 


i  ssoo 

CS8.C» 


ir  IH  fyr  TILL! YPK*  Wr  \h^^  it. 


U  vol)  dtin'i  ..ff  ^hsl  mil  errd.     (ill.  nr  HRITf! 


TELETVPEWRITEft  COHHUNICATIONS  SPECIALISTS 

SIOSptir>flfifiEl  AwcnbM!        •       Qtrkrtiy  Hfifhii.  N  i  07927 
12011 4«4-S3lD      •     TWX    nOSMlOTl     •     lELEX   n««l9 
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SUBSfDlA RYOF  VAN'S W2DL T ELECTRON f OS. 


:1ieriiianiO' 
^  Amateur 

IS!'"-   "' 

MEMPHIS,  TENNESSEE 

NO  MONKCV  BUSINCSSI 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 

1-800-238-6168 

m  TENNESSEE.  CALL  901-452  4276 

mNDA  Y-SA  WRDA  Y  8:30-5:30 

FOB  YOUR  SPECIAL. 


CUSTOM  HIGH  POWER  AMPLIFIERS 


G-12 


Write;  3202  Summer  Ave.,  Memphis,  Tennessee  38112 
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Middlcbiirv  CT  06762 


MULTI-BAND  ANTENNA  TRAPS 

¥0-5  KW  rattd  trapA  fof  SO- 10  mclcj- ivst^juts   . ^]  7.35  pair  rj^- 

^0-4  K,W  riUrd  tmpa  f(3|  ^H)-IO  inctcr  E>'5t?ma ^  .$]  7.95.p^ii  ppJ. 

CunipJeLE  two  band  trtp  dipcde  aystemj;,  kw  rated,  faEtorv  tilrtcd  tuauLl 

yoLir   opcratinU!   habks  and   reilfty   ro  iiiJfal]!   Includes  #  I '2   -ilTanded 

coppci-wclJ,   cenier-cnsukEuc,  ernJ-insu.SatCif3.  70  fe?t  oC  RCi59   cbox 

witlit  Pt259!  £ach  tand  can  be  luia«^  to  your  specificaiionl  Specify 

L:(jmbinfl[JOTi    dc:yrc£t    .  .  .   phonc-phoflc,   phons^CW 

cfjmbinstHin  desjredf 

PTa[>4a  twft  hand  syEti-Tnappro5i.imal;e!y  !D5'  long  , 

PT40-2Q  rwo  band  system  approAtrriatfily  55'  fil^flS  .  . 

P'12.0-15  twq  band  syntem  appruXirnacely  2^'  ions  ,  , 

P'ri5-]0twn  band  systrin  appjra;ib:nately  IB' long.  . 

*'  Length  d:i:pifiid:Eun  frb^iutM^c;^  c<imbiniLtion  choK-n, 

PS- 2  wcai-her-prooJ"  Gcmei-ins-uLatot  ..........    ,  , 

Stiqndcd  CcjppcPWeSd  cut  lo  lei>gth' 

5  hand 

4  hand .  ,  ,  .         ,         .  ,     ■  - 


,  cw-i:'w  an  jtpy 

,  ,  ,  ,  &44.y5  ppd. 
,..<.  $^2,S0  ppd. 
,....,.$37,50  ppj- 
,  .  ,  ,  t35.=>^ppd. 

,  ,  .S5.?S  Ea.  ppd. 

.$6.50  +  $].  UPS 
.$3.50  •  i\.  UPS 


rWQ  MFTER  MOBILE  H^S 
Convert  to  tht;  l&w-piufile  FLVJNtS-HytKY!  MaBmi;ti.c  mo*Jhl  dcsjgfled 
tu   use  a  TV^b-et'Afiicky  (shorl  quarter-wave  vcrtii;aJ'?  as  an  eKternfil 

mcitUe  anlesifld.  Supei  ntaanet  holds  even  en  hand'tof^.  Deiigned  tojfo 

With  any  If!  but  vfdh  adapter  ptufiS  a(fai!abte,  mati-lLci  aiiy  in&bik  rag. 

Provides,  solid  mobttc  tuverape  even  with  tJic  3ow-powcr  HT,  BsHm 

than  i  fA  wave  oi  ^/S  Wave  irunk-mountid  whip^^  10  sts;j;jnil  inslali  and 

remove! 

Complete  muunl  irtJ  Cablt  It?  suit  HT  pr  mnbiLc.  Specify  (fithtr  F-typt 

DNC  or  SO  239  plugs  .  .  ,,.,  . ,  , .  , S13,^5  PP(i. 

Adap-lcr  plus  to  mat^h  C^BIe  to  rib  .       ,  ■  ,  S7.50  ppd. 

Rubbet^pueky  lo  sutt  . , , .  .  ^  lt.^5  ppd^- 

RoU'UP  whip  fi:"r  tayy  pa-cfciJit  -  -  -.  -.*.-  --  -  - ■    ^^  *^-  PPti- 


Cheut  oj-  MO  to: 

Box  2i4 

Middlebpn  CT  ilt76: 


P15 


ALL  BAND  TRAP  ANTENNA  ! 


S>-/ 


'W 


/ 


3  BAND  OPERATION  ^ 
ONLY  ONE  NEAT  SMALL 
AP4Te:NNA.  FOR  CONG- 
ESTED HOUSING  AND 
APARTMENT  DWELUEftSr 


FOR  ALL  AMATEUf^  KF 
TRANSMITTERS  GUARAN- 

TEED  FOR  2,O00  WATTS 
PEP.  POWER.  NOVICE  i 
ALL  CLASS     AMATEURS! 


Complete  as  $tiOWn  totnf  i^nflth  lO£  ft.  with  90ft,  of  SSohFTt 
RG5&U  CO&K  «rid  PL559  canncddr  -  insu4atCpr-  Dacran  cord 
support.  Wt.  3  Ibi.  MOLDED  RESONANT  TRAPS.  Yoti 
just    swkch   lo    iSeslJ-ed   bard   toi  EXCELLENT  Pecujptst 

NO  EXTRA  TUNERS  OR  BALUNS  NEEDEDt  CAN  BE 
USED  IN  ATTICS,  TOPS  OF  BUILDINGS  OR  AS  INVER- 
TED V  s  IN  MINIMUM  SPACE]  EASY  INSTALLATIOM 
COMPLETELT  ASSEMBLED,  JUST  HANG  IT.  AND 
USE  IT.      FULL  DETAILS   FURfMISHED. 

aO-4^'SO -15-1:0  ifietei-  bands.  Comploie  ^  9SBBU-  ^39.35 
40-20-lS-lO  mBter  bands.  54-ft.  ant.  -  lOOtfiU-  -  $3  6.93 
20-15-10  meter  band&.    26-fl.  art.  -  -  1007BU-  -  -$3T.95 

SEND  ONLY  $S>.00  fc4  4h,  olc-,  m&J  and  pa^r  paatTfian  balance 
COD  ptus  p{]iStage  an  arrival  or  send  full  prica  for  pp.  dftL 
In  USA,  (Cunada  it  $5.00  e>itra>.Q0nK  Amaricard  -  VISA  ^ 
MASTER  CHARGE  -  OR  AM.  EXP-  -  by  roail  of  PH  i-306 
-23a-5333-     We  stilp  ir  2-3  days.    Free   Into-    fram^ 


WESTERN  ELECTRONICS      Oeflt. 
Kearney,  Ntbr«&kar  &9Q4T 


AT'  2 


iVNN3iNVdVUlONVgi1V 


Seze-  *l2o6e  &  Speneez 
SieettcHlcA 

1465  WELLS  STATION  ROAD 

MEMPHIS,  TENN.  33108 
PH  (901)  683-9125—685-8461 

Authorized  Dealer 

DRAKE— (COM— KENWOOD 
REGENCY— TEMPO— DENTRON 


CALL  OR  WHITE 
FOR  BEST  DEAL 


S39 


RADIO  WORLD 


CENTRAL  NEW  YORK'S  FASTEST 
GROWING  HAM  DEALER 


I'T  IQIE 


rcQK'Sti 


VTLA  2&tKl 


Featuring  Yaesu,  fcom,  Atias,  Dentron, 
Ten -Tec,  Swan,  Regency,  Standard, 
Tempo,  KLIVl,  Hy-Gain,  Mosley,  Larsen, 
Midland,  WHson,  Southwest  Technical 
Products-  We  service  everything  we  sell! 
Write  or  call  for  quote,  YOU  WONT  BE 
DISAPPOINTED. 

We  are  just  a  few  minutes  off  the 
NYSThruway  (1-90)  Exit  32        R19 


RADIO  WORLD 

ONEIDA  COUNTY  AIRPORT 
W^fffn  TERMINAL   BUILDING  Bob 

KZiXN  ORtSKANV,  NY  13424      WA2MSH 

315-337^2622 


^  KEN  WOOD  'S  TS-520S 

y  's 

FT30 1 D 

WANT  TO  TRADE  -  UP- 
GRADE? Call  us  -  for  best 
quote.  Large  assortment  of 
clean  used  equipment  on  hand, 

50th  Year  Serving  Amateurs 

W4WL   -  W4V0V  -  K4RJY 
Vis3       Master  Charge 


252  Patton  Ave.,         cosine 

Asheville,N.C.  28801  ps 

PHONE:  (704)  254-9551 


ANTENNA  PMBLSM 
OHIO? 


White  20M  is  the  premier  iaajt  Km  id  buid,  it  IS  SO 
crowded     tiksl     Ji     dliftrtioffial     antenna     is    iJniost 

esswrnial.   At  8  Iba.  the  IsLutld  Nficro  is  the  hghteiH 

beam  bivitUablc-  WUh  Gtjbi-  Rajn,  il  holds  ils  own  iti 
the  piLli.'Hipa.  Loe  PEiiudiC  feccf  makes  Lt  the  only 
nnjiiiatufe  btrftm  Uiat  fsives  full  Kni/lt  l-tJW  SWR 
ACrass  Ihe  whole  Oafid. 

In  &diilUoii  tD  p«rforirtan<i*,  the  Micia  iii  <:ui*- 
vetlitnt.,  Jyst  put  it  together^  fit*  tuning  faj  matc!-h- 
ine,  KoldE  UD  ttJXl  travels  tasily  b.e  baitjtajtt:  on  Iht 
Airijcifrs,  Pacifies  landtords,  tieLtfhbaifs  wjth  it&  un- 
ciUiny  frSemhl3li<;e  to  a.  TV  imtfltuia. 

Use's  Jour  13*  htsliwhilp  iLl^irnints  on  a  KiVi'  boom. 
Wind  area  under  1  s.f.  8dS>  f/b.  VSWR  ]  .5  max, 
14,14,4  MU>'-,  Twij  week  monev  bdfk  gbiarante*, 
$149.60    SASE  for  mf<j. 

Island  Antennas 

Block  Island/R I  02807 


i^ii-suMn  4inlL'nria.S;  m-tt  sjn'^Uiiity 
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THE 

PERSONAL 

COMMUNICAnONS 

FOUNDATION 

Legal  neseorch  tor  the  amateur 
todio  and  cltizaris  band  servioes 


A  A 


The  Picfionjl  CommunLcatioFVi  Foun^atian  Ji  a  non-prftfit,  tax-eKjcmpl 
Cisliifufnlj  cwpor^tiorv  ^e^ifltofiiitiif^J  in  NwenibePf  19T^-,  \i^  Bour^  flf 
Truvferi,  O^fieffS-  jnd  AdvJiun  tuniitt  of  fawycfS,  ludgci  jnd  Idw  SriJ^did 
pToici<iun  A'Jth  ujb^L^nci^I  (fJtfif  n?rii;f  in  lhi<  repm^ntiliofi  ui  u'Jin  wha 
ri*v*  ent&uniereil  commijisitiiion^  rflatetf  lia^l  probltm^ 

The  Fpun(3lji>un  h^t  betfn  or^)fiii«d  (fj^prwsjv  f'lr  the  pufpow  uf  cjeatint 
J  contpreherTiive  perhiHt^l  corjimunicattunt  Ijw  llbr^rv.  The  fouoiA^voEi 
tOUFTIu^  (0  CoD^I  av;]i1jbl'&  conn  denEilon;,  bT\ef>i  anct  l!e>gai  nm^inuFiintdj 
reUt^ngltu  per$onAL.^iJtitii|iurvi£;4[bi>il3K. 

The  FtJiJndKrltin.  ha'S'^freadV  rttiflfiiJecf  tHoiJTiiTTcHor  doUa^s  in  Funding 
ipeciaJ  iitudici.  One  *LLtd>  ua  ihc  liiuc  nil'  Fcd-ojjf  Prc-crnprJon  luS  bctn 
ifit.aFP4rfitf<l"Jrslci  a  Jsnef  befof«  the GalHfomia.Couri  of  Appeilt 


Fat  JitfomiJiiori,  ^mt   PER&ONAl.  C0^4MU^ilCATI0NS  FC^U^PATiGN 

^WeOWikhiirf  Bciuk'^dKilfSutTii  I5(¥ 
Lui  An-gcJc^Si,  Ca  It  f urn j a  90024 
af.tAl|'  (2lJ)47M74a 
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NEW  1978   EDITION 


AMATEUR  RADIO 

EQUIPMENT  DIRECTORY 


7)-i 


$4.00  Postpaid  (U.S.) 
Canada  $5.00,  Forergn  (Air)  $7.00 

KENGORE  CORP  —  Dept.  C 


KT1 
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I 
I 
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9  James  Ave.    Kendall  Park,  NJ  0S824| 


SEND  FOR  YOUR  COPY  TODAY 


NEW 


*:^Wn&. 


for  78 

Fht?  fM  D^ffr^iton  Meter  Any^fte 
C»f^  Affofd 

$189 

less    batter tes 
and     crystals 

ECM'5B  A/IK-ll  fm  modulatiQn  meter 

■  Now  used  by  the  U.S.  Government  in 
over  50  locations 

■  All  new  unbreakable  A.B.S.  cabinet 
p  0-6  kH?  peak  reading  linear  scale 

■  Operates  25  MHz  to  500  MHz 

■  Crystal  controlled  for  easy  operation 

■  Audio/Scope  output  with  earphone 

■  Options;  NiC  AD  powet  P/\K  $34,95 

Charger  539.95 

Write  or  ca/l  for  complete  information.  Send 
check  or  nttjney  order  for  $789,  Shffipirtg 
prepaid  in  U.S.  /ndiana  residents  add  4%  s^hs 
tax.  Cry&tah  $7.95  e^ch. 

ECM  Corporation 
|412  N.  Weinbach  Ave. 
Ev^nsville    IN    47711 
812  476-2121  El 


ECM 
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REGULATED  POWER  SUPPLY 

*  Fully  regulated,  duaJ  protected,  13.8  volis 

•  niummated  on/ oft  switch 

•  Hammertone  m^lal  oasa 
37  Amp  (3D  Amp  continuous 

3  mm  on/  1  min.  oH) $99.S5 

20  Amp  (16  amp.  conij ....   S&4.95 
6  Amp  H  amp.  cofiL) S39  95 

TIMES  CABLE 

HG-au  -  lOCr  mutUples 18*/ft 

RG-213U  -  (^kJn-co^taminating  jacket) 

-lOff  multiples  -     22^/fi 

W*  Aluinlnum  Jacketed  hardline  *  75  ohm. 

lOOO"  rolls  only  ,^w««*««*— .  29«/lt 

PL 259  connectors ,  25/504  ea. 

or  100/45e  ea.  POSTPAID 

UNIVERSAL  TOWERS 

SUPER  DISCOUNTS  — 
S.A.S.E.  for  brochure  and  prlcesl 

Send  S.A.6.E,  Tor  additional  Informailon.  tndudftihlp- 

pi  no   ctiarges   with   check   or   money   order.   (Ohio 

reiidenis  add  i%%  &alefi  tax).  ,^ 

JRS  ELECTRONICS 

RO.  Box  1893— Cincinnati,  Ohio  45201 


fmMMwmrm^ 


fuim  m*i*  «M^  bi<4»  tmtaif 


lU  Wiblii** 


PCP  TVPE'-fl 

'  m 


t^ 


mm  nma iw^ 

^.tiCUBL 

IMH  WtlCI 


DISCOUNTS 

MIDLAND  •  CUSHCRAFT 
NYE  •  STANDARD  •  TEMPO 
HUSTLER   •  TRI-EX  TOWER 

CDE    Rotors  •  Shure  *    Astatic 
Antenno  Inc.  •  BW  *  Hy-  Gain 

Monthly  Specials! 


±&r 


,4S 
I1H 


mmt  Alt 

filTUI 


^iiii  uiiiiiitTiricii 

f  IILHlESDiLm^MI' 


llcm  riiiiit  *ni9  an 
Irtri  iiciiiE  fui  Miii 
^iriEiirLMTfiritiim  pace 

IrililUHIH  F»  USE  MltEli  mi 


PCP 


rtmni  citiit  rioMiers  col 
mill,  11    iiuj 


P26 


PtEPAlO 


MIDLAND 


SHJPFING 

13-510  2M  25w  Synthesizer  339^^ 
13-509  220  Mhi  lOw  12cK  13  8^' 
13-505  2M   30w   12  cH  189^' 

'V^i  FREE    CATALOG 


ADVANCE 
A41  SOUND 

COMfANY,  INC 


(si6j  667-0973 

3^11   DEEI    FAIK  ID 
Drx  HILLS  NY  1)746 


NO  TRAPS  -  NO  cot LS  -  NO  STUBS  -  NO  CAPACITORS 

MOJ^  GAIN  HO  OIPOLES  .  .  .  •Orvflhalf  the  length  of  conuwnikinat 
half'Wav€  dipoles.  •  Mutti-band,  Multi-frequency.  #  Maximum  #f1|* 
ciency  —  nO  traps^  toadifig  coUi,  or  stubs.  •  Fullv  assembled  afwf 
pre-tufMd  —  no  measurinQ.  no  cuttiiiQ.  #  Alt  vwvather  ratwi  —  1  KW  AM, 
2.5  KW  CW  or  PEP  SSB,  •  Provufi  performance  —  more  than  15,000 
have  been  delivered^  #  Permit  uia  of  the  full  capat^ilides  of  todev'i 
&-band  xcvr5.  #  One  feedllnie  for  operation  on  ail  band^  •  Lowest 
coci/benafiT  antenna  on  the  market  today*  ^  fast  QSV  —  no  feed  line 
twitch inp.  •  Highest  performance  for  the  fSlovice  as  well  as  ^w 
E?<tfa-Ctais  Op. 


EXCLUSIVE  66  FOOT,  75  THRU  10  METER  OIPOLES 


^ 


5 


^ 


^^6  40%  Cofiper  Weld  wtfe  snne^fed  so  it  handier  fike  soft  Copper 
wire  ^  Hated  for  betrnr  than  fuH  fegst  power  AM/CW  or 
SSB  Coaxiaf  or  Bafartcmi  50  to  75  ohm  feed  tine  —  VSWR  under  f.5 
to  f  Mt  mast  hst§his  —  Stsiniess  Steei  hardware  —  Dr^  Proof 
insijfators  —  Terrfftc  Perfofmance  -  No  coih  or  traps  to  tresk  down 
or  Changs  under  wmther  conditions  —  Compietetv  Asserr^Sed  re&dy 
to  put  up  -  Gusrsffteed  I  yesr  -  ONE  DEStGN  DOBS  IT  ALL; 
7&  WHO  -  ONL  Y  $72,00  A  BAND! 


NOTES 

■  All  models  above  are  furn^ttied  with  crimp/solder  lugs, 

■  All  models  can  b^  furnished  with  e  SO -23d  female  coaxial  conntai^tor 

at  additional   cost.  The  SO  239  mates  with  the  standard  i^L'259  mala 

coaxial  cable  connector.  To  order  thts  factory  Installed  option,  add  the 

iettar  'A'  after  the  model  numbar.  Example:  40-20  HD/A. 

M    IB  rneror   models  ar&  factory  tuned  to  resonate  ^  3950  kHz,  (SP) 

models  are  factory  tuned  to  resonate  at  3800  kHz.  SO  matar  modali  are 

factory   tunad  to  resonate  at  3650  kHz.  See  VSWR  curves  for  other 

resonance  data. 

Manufactured  &  Guarantaed 

2200 1  Soutfi  4ttt  Btrmt 

ijawen worth,  Kan&as  6604$ 

E91 31  682-3142 


foy 


*a20  HO 

eo-40  HD 

75^40  MD 
7&40  HD  i&n 
1^70  HO 
75-20  HD  ISP  1 
75^10  HD 
75^10  HD  ISf>J 
3010  HD 


aANDS  miCE  WEmHT  LENGTH 

80/40*15  Srm  «1/1.15  59/3^0 

7 SMO  55  m  -10/11?  &6/JQ  1 

VS/flO  S**^'"  40/112  mff^i 

JSiAOm  feL -»  44/t23  Gis/mt 

75/40/30  ee.so  4fl/V.23  m/ZiA 

7  5/40/20/ IS/10  7450  4ByL34  60/20.1 

JS/40/20/1inO  74,50  4a;!  34  66/30,1 

SO/40/50/ 1 S / JO  7 6. &0  b<I.'  140  mfJA  0 


SpecfHcally  Oestgned  for  the  Novice  orTechfiloia 

80-10  HO  iHil)jot&0/40r2Q/1S/fDmem^coifvfw^$B4.5Q 
80-40  HO  (N/T),  ,  Jor  m40m^e^v«riQe ,  .  .$S3J5 


High  Accuracy 

Synthesized 

VHF  Signal  Generator 


'JjUIAU- 


n#  c*v     w  tv 


6-  ^.9'  ^  5r 


trnt^utucf  B'»Ni++l-(iJ«^ 


yanguard  §abs 


196-23  Jamaica  Ave, 
Mollis,  NY  11423 


VI 


•  Covert  tO«  MHz  to  179.9'99  MHz  lit  1  KHz  ttepi  with 
thittnbiprheel  dial  (Use  an  IC  divider  for  lower  I requen- 
clet) 

O  ,OO0!C%  accuracy  on  all  frequenele* 

•  Clean  tpurlous  free  output— VCO  operates  at  funda- 
mental frequency  i^lth  no  mixing 

•  Noite-free  CW  and  adjuttable  lOOO  Hz  FM  modulation 
from  O  to  lOO  KHx 

o  Ad|ustaMe  rf  output  from  .1  to  over  1*0  volti  (ute  an  es* 
ternal  attenuator  for  precise  sensitivity  measurements] 

•  Excellent  as  a  marker  generator,  frequency  com  part  or « 
local  oscillator  for  superliet  receivers,  transmitter 
oscillator  driver,  etc. 

•  Operates  on  T%  Volts  DC  or  iio  Volts  AC 

•  One  year  warranty ^lomr  cost  service  after  ivarranty 
period  and  last  repair  turn  around  at  all  times 

•  Measures  l  1/2"  high,  5'*  wlde^  and  8'*  long 

•  Model  $G-lOO  price— 


S24995 


SEE  OVn  OTHEA  FnonVCTB  IN  THE  FULL  FAC£  AD  OF  THE 
DECEMBER  1^77  ISSUE. 
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FREQUENCY  COUNTERS 


By  popular  demand  ■  e  continuing  lo  offer  n 
Futrchitd  Oock,  Stodufe  FCS^lOOS  (suggested 
retail  $20)  m'th  tmy  purchase  of  $99  or  more 
from  73  advert isement^ 


^  w  ^^  lb      I  'i^W^pVW  jK 


IHB3HE 


pmviously  kitivd  lof  Cre$ccimm  Inc.  bv  Hal-Troniit 

COMPLETE  KITS:  CONS^STiMG  OF  tVCRY  tSSENTWL 
PART  NEEDED  TO  MAKE  YOUR  COUNTER  COMPLETE, 
HAl-^OOA      7  DIGIT      COUNTtR      WITH      FREQULNCT 
RANGE  OF  ZERO   TO  600  MHi    FEAtyRES   TWO   IN 
PUTS:    ONE    FOR    LOW    FREQUENCY   AND   ONE    FOR 
HIGH  FREQUENCY:  AUTOMATIC  ZERO  SUPPRESSION. 
TIME  BASE   IS   LO  SEC   OR   .1    SEC  GATE  WITH  OP 
TIONAL     10    SEC    GATE    AVAILABLE.    ACCURACY     a- 
.001%.   UTILIZES    lO'MH^  CRYSTAL   5    PPM. 
COMPLETE    KIT  ^Ut.M 

HAL  JOOA  7-D<GPT  COUNTER  WITH  FREQUENCY 
RANGE  OF  ZERO  TO  3CX)  MHi.  FEATURES  TWO  IN 
PUTS:  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FBtQUENCY.  AUTOMATIC  ZERO  SUPPRESStON, 
TIME  BASE  IS  1.0  SEC  OR  J  SEC  GATE  WrTH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE,  ACCURACY  ± 
.001%.  UTILIZES  10  MH^  CRYSTAL  5  PPM. 
COMPLETE  KIT  $154,00 

HAL  &0A  a  DIG  if  COUNTER  WITH  FREQUENCY  RANGE 
OF  ZERO  TO  SO  MHz  OR  BETTER.  AUTOMATIC  DECI- 
MAL POINT,  ZERO  SUPPRESSION  UPON  DEMAND. 
FEATURES  TWO  INPUTS:  ONE  FOR  LOW  FREQUENCY 
INPUT,  AND  ONE  ON  PANEL  FOR  USE  WITH  ANY 
INTtRNALLY  MOUNTED  HAL  TRONIX  PRESCALER 
FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN 
MADE.  JO  SEC  AND  J  SEC  TIME  GATES,  ACCURACY 
±  ,(X1I%  UTILIZES  10  MHz  CRYSTAL  5  PPM, 
COMPLETE    KIT  $124.00 


HAL-TRONIX  BASIC  COUNTER  KITS 
STILL  AVAILABLE 

THE  FOLLOWING  MATERIAL  DOES  NOT  COME  W»TH 
THE  BASIC  KIT:  THE  CABINET,  TRANSFORMER, 
SWITCHES,  COAX  FITTINGS.  FILTER  LENS,  FUSE 
HOLDER.  T03  SOCKET,   POWER  CORD  AND  MOUNT^ 

ING    HARDWARE. 

HAL  &OOX   tSame  Specifications  as   HAL  600A)  1124.00 

HAHOOX   iSame  Specific  at  ions  as  HAL- 300  A  J 

HAt-SOX      (Same  SpecificatiDns  as   HAL-50A^ 


$99,00 
$9^.00 


PRESCALER  KITS 

HAL-0^300PRE    (Pre  drilled    GIO    board    and   all   com* 
pooents)  $19.95 

HALO  300P/A  (Same  as  above  but  with  preamp) 

$29;9S 

HAL-0'6O0PRE    (Pre-dnlled    GIO    board    and    all    com- 
ponents) $39.95 

HAL4GHZ   (New   Item   ^   Available  in   December) 

$124.95 


PRE  BUILT  COUNTERS  AVAILABLE 

(HAL-600A  —  $229.00)  CHAL-300A  —  $199.00)  HAL* 
50A  —  $199-00).  ALLOW  4-  TO  6WEEK  DELIVERY 
ON   PRE  BUILT   UNITS, 


-HAi"   HAtOtD  C     MOWIAMO 

yvazxH 


SHIPPING 
INFORMATION: 


Hal-Tronix 

p.  0,   BOX    1101 

SOUTHGATE.    MICH.   48195 

PHONE   (313)   2851782 

ORDERS  OVER  515.O0  WILL  BE  SHlPPtD  POSTPAID 
EJCCEPT  ON  ITEIVtS  WHERE  ACDITIONAL  CHARGES 
ARE  REQUESTED  ON  ORDERS  LESS  THAN  SIS  00 
PLEASE  tNCLUOE  ADDJTIOftiAL  Si  00  FOR  HANOLING 
AMD  MAlLtftlG  CHARGES. 

H24 
SEND  SASE  FOR  FREE  FLYER 


HATRY 

electronics 

500  Ledyard  St,,  Hartford  CT  061 14 

203  527  1881 


(t  Nock  east  of  Wethersfieid  Ave.  off  Airport  Rd, 
Rte.  6) 

See  Ward  W1WRQ  -  John  W1JJR 

or 
DaveWAlHFE 


HEADQUARTERS  for  2IV1FIVI 
Tempo    VHF/ONE,    SSB/ONE   adaptor,   Tempo 
VHF  amplifiers,  FMH  2,  FMH-5;  Drake  TR  33 C, 
AA  10.  AC  10;  Regency  HR  2B,  HR  312,  AR  2, 
P  110  &  crystals  for  all  lines  listed  above, 

FMGAIW  ANTENNAS 
For  mobile,  fixed  or  portable  operation  by  Cush- 
Craft,    Hy  Gain,    Antenna    Specialists    &    New- 
Tronics, 

ANTENNA  STUFF 
0|ien  wire  feedline  -  ^i8,  -14,  ^12  ga.  bare 
copperweld  wire  —  ~14,  #12  enamel  copper  — 
insulators  -  W2ALI  haluns  1-1  or  4-1  -  lowlo^ 
coax  cable  -  Rohn  25G  towers  &  accessories  — 
Blitzbug  lightning  arrestors  -glassiine  guy  - B&W 
antenna  switches  -  Be  I  den  72  &  300  ohm  KW 
twinlead  -  Amphenol  UHF  &  BNC  connectors. 

AWIATEUR  GEAR 
Drake,  Swan,  Tempo,  Ten-Tec,  Oentron,  Regency, 
Modey,  Hy-Gain,  CushCraft. 


(Canadian  Amateurs  Send  US.  funds  On/y) 

F.O.B.  Hartford 
Please  incfude  postage 
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D  a  y  E  T  R  o 


MPCIOOOC 

Multipath-Diversity 
Amateur  Net:  $495.00 


The  MPC  lOOOC  features  MULTIPATH  CORRECTION,  IN  BAND  DIVERSITY  (single 
channel  copy  during  deep  selective  fades)  Operation  and  a  PHASE-CONTINUOUS 
AFSK  TONE  KEYER.  The  Mark  and  Space  channels  are  CONTINUOUSLY  tuneable 
frrjTn  1200  to  3100  Hz,  The  internal  RY  GENERATOR  and  DUAL-MODE  AUTOSTART 
(FSK  or  MARK)  are  standard,  as  are  rear  panel  provisions  for  SIGNAL  REGEN£RA> 
TION  and  SPEED  CONVERSION  peripherals. 


MPC  lOOOCR 

^  Signal  Regeiieration  & 
Up  Down  Speed  (kinversian 

;   Amateur  Net:  $595.00 


The  MPC-IOOOCR  combines  all  the  features  of  the  MPC-IOOOC  with  the  TSR-200 
SPEED  CONVERTER-REGENERATOR.  A  front  panel  SIGNAL  SPEED  switch  provides 
electronic  "gear-shifting"  between  60,  66,  75  and  lOO  WPM  speeds,  All  incoming 
and  ootgoing  signals  are  regenerated  by  a  CMOS  UART  and  a  crystal-controlled 
DUAL-CLOCK  to  less  than  0.5%  bias  distortion,  providing  an  extremely  low  error- 
rate  on  weak  and  badly  distorted  signals. 

MPC-IOOOR 

DuaMJart  Regeneration, 
200  Character  Rfo 
Memoij  &  Word  Correction, 

Amateur  Net:  $820.00 

The  MPC-IOOOR  combfnes  the  features  of  the  MPC  lOOOCR  with  the  TSR-500  SPEED 
CONVERTER  REGENERATOR  and  offers  200  characters  of  FIFO  MEMORY,  a  DUAL- 
UART  REGENERATOR  that  also  provides  tocal  copy  during  all  PRELOAD-RECIR- 
CULATE functions,  a  WORD  CORRECTION  circuit  that  permits  an  incorrect  word 
to  be  erased  from  memory  by  depressing  the  local  keyboard's  BLANK  key,  VAR- 
IABLE CHARACTER  RATE  and  automatic  BLANK/LTRS  DJDDLE.  Character  OVER- 
RUN during  down-speed  conversion  ts  prevented  by  an  automatic  CHARACTER  RATE 
OVER-RIDE  and  TEE  DEE  INHIBIT  circuit.  Three  preset  AFSK  TONE/SHIFT  combi- 
nations are  selectable  from  the  front  paneL 

The  MPC-IOOOR  (SO  characters  of  memory),  MPC-IOOOCA  (Tri-tone  AFSK),  MFC- 
lOOOCR  A  (Tri'tone  Regenerator)  and  MPC-IOOOCS  (Crypto -Scram  bier)  are  also 
available. 

Your  QSL  will  bring  complete  specifications,  or  eall:  213-682-3705* 


A 


627  Fremont  Ave. 

(P.  O.  Box  267) 

South  Pasadena^  Ca«  91030 


D23 


JAN  CRYSTALS 

KEEP  YOU 

ON  THE  AIR 


CB 

CB  standard 
2  meter 
Scanners 
Amateur  Bands 


General 

Communication 
Industry 
Marine  UHF 
Micro  processor 
ciystals 


9S9y 

to 
charge 


masts  duige 


BAMKlUriffliCMO 


JHN 


I  I 


Send  }(y  tor  our  iBtest  cata/og 
WntB  Qf  phons  for  more  <tetatis 

2400  Crystal  Dnve 

Ft.  Myers.  Florida  33901 

all  phones  (813)  936-2397 


J2 


HIGH  PERFORMANCE 
SMOKE  DETECTOR 


FRAZER    &  ASSOCtATES 


HIGH  PCftFORMANCE  SMOKE  DETECTOR 
NOW  ^  at  an  Extraordinary  |23.00 

Savings.  UsI  price  $49.95  aur  special  sole 
price  only  126.95  Pattpaid  to  yogr  cioor. 
The  Ctti9  for  hofrie  ond  office  Smolie^ 
Detectors  is  overwhtlmtng:  (1 )  Fire 
Spreodt  1100%  in  lh«  first  4  minutes,  (2) 
74%  of  dwelling  victims  die  upstairs  from 
downstoirs  fires.  (3)  Most  home  fires  start 
between  midnight  ond  6  A.M.  white  the 
fomily  sleeps.  (4)  Someone's  home  burns 
every  5S  seconds.  These  and  other  foctf 
aT&  compelling  millions  of  wii^e  Americans 
to  protect  their  lomilies  and  homes 
agoLnft  the  horrible  consequences  of  fire. 
Smoke  Detectors  are  now  reqtiired  for  oil 
new  residential  occupancies.  Wilh  Ut 
Usted  High  Performance  Oetec^ofs,  you 
can  comply.  Free  Cotalog.  HURRY  -^ 
Supply  iirnited.  Frazer  St  Associates 
Consulting  Engineers^  1888  Century  Park 
East,  Century  City.  CA  90067.  F7 
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P.O.  BCK  4430 M  Sairta  Cfara.  CA  9S0&4 

(40B)  988  1640 


Sincfair  3V2  Digit  Multimeter 

Batt  oper  ImVand  .1NA resolution,  Re- 
Blstancelo  20  meg.  1%  accuracy.  Small, 
portal)Fe,  dp mpietely  assent,  in  case  t  yr 

guaratiEee   Best  value  even         £59.95 


NoU»ieapC(ociEKitS14J5 

incllMfn  iwerything  except  case   3-PC 
bMfjJs  &■  50"  L£D  Displays,  5314  dock 
ig).  rransfomer.  aU  comp^«ms  a^: 
ibtJ  in^tructiDfts  S>ni«  do^  krf  wtOi  BO 


DigKat  Temperature  Meter  Kit 

Indoof  arrd  outii^Dr  AutomaEjcd'  . 
swtlthes  bKk  ^n^  faiHi.  Beautihji.  ^: 
LEO  readouts  Nothing  Ikf  ft  avatbble 
Neads  no  acidftianai  parts  1^  tomplott 
yi  op«i3lion  Win  measure  -100^  ro 
+?00^F,  air  or  (rquid.  Very  accyrai« 
ComtP^lc  instru error-  S3§  95 


Clock  Calendar  Kit  $19.95 

CnOlb  direct  drive  chip  {displays  datt 
and  tim&  on  .6"  LEDS  wjiri  AM-PM  Indl- 
u\Qf.  Alarm/dQze  teature  incJudes  b\it' 
m.  CocTiiil^e  wirti  aJi  part&.  power  sijppiy 
and  Instructions,  less  case. 

1977  IC  Update  Master 
Manual 

Final  1977  clOitoi/1  SI 5. 00  while  Ihir 
\tA  T9?au^ifif  avaiabi&liteiin  }^TB 
U^M.  CmtfMt  IC  «d3  sdmBt.  1 234 
pg  rnasler  rri,  goUe.  17,000  aoa  rtf- 
ewias  Ff e«  u{>CEate  fof  1 977.  Oo  mesti  c 
pQ$taQ«  S2  00.  Hniqti  S6iX> 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Canv&rts  digital  clocks 
trom  AC  line  trequdncy  to  cry&ia]  Ime 
Ijase.  Outstandmg  accuracy.  Kil  includes: 
PC  board,  MM5369,  crystal  resistors. 
capacrlars  and  IrinfifTiar 

New  Cosmac  Super  "ELF  ' 

f^CA  CMOS  expandablt  micrGCtimpL 
w'^EX  keypad  input  and  video  ouipia  lor 
gnpritcs.  Ju^  tiMn  on  ind  start  toadlng 
yoyr  prugrvn  using  me  re^deri  n^oiiftor 
OT  ROM.  Pu$ii&unon  ^fiectaon  of  all  tour 
{:pU  mcMles.  L£D  i^dtcatpr)  <if  oinnit 
CPU  rnode  and  four  CPU  states  an;> 
Step  op  ror  program  debug  Ejiftiopttr 
luppty,  256  Bytes  of  RAM.  ludic  imp,  & 
spkr.  DeiaiJed  assy  man  w  PC  Hoard  & 
all  parts.  Gomp  Kit  $f06,95  Custom 
hardwooil  tab.,  dfilied  trpnc  pind  19.75 
Ntcad  Battery  BsakHQ.  Kit  w/all  parts  4.SS 
Fully  wired  and  tested  m  cabinet  1ST 70 
t  BOZ  s  cftwa re  xc  ti  ng  clu  b :  wf i  ts  tor  mto . 

RCA  Cosmac  ViP  Kit     275.00 

Vi^Eo  computer  w\U  games  and  graphics. 

Orlginaf  Cosmac  "ELF"  hft 

wilfi  PC  board,  nionilor,  power  supply 
pfus  ail  parts  snd  instructs  $49.54 
Board  only  II. 98 


Paratronjcs  100A  Logic 
Analyzer  Kit  5199.00 

Converts  an  oscifioscope  into  a  digital 
fester  aftd  aiialyrer  Trace  computer  pro^ 
gharri  ftow,  monitor  I/O  set^uences,  flic 
Trouble  stiooi  all  digital.  CMOS  and  t^OS 
:i  nrties.  1 2B  bit  Kuth  table  f  B  by  1 6  brtsi 
dmplete  wlh  case,  parts  and  Lnstfuds 
'^odki  ^0  Trigger  Lx pander  Kit  expands 
.'odel  100A  10  24  brts  S229.D0.  Mod&l 
Sus  Gnbber  Kid  saes  00    a  Dne 
:K}ard  logrc  iia^fm  fm  S-  tuO  ous  appi^ 
cafKKis  litil»ticce$stoS6S-T00btjs 
sjgnais  CompMt  kit  wtti  ad  pans  a^ 
instructs 


2.5  MHi  Frequency  Counter 

Kit  CampFMe  kit  fe^s  case        S3 7  50 

30  MHi  Frfiquancy  Counter 

Kit  Compiete  kil  less  case         547  75 
Prescaier  Kit  fa  350  MHz  SI 9.95 


Stopwatch  Kit  $26/95 

Full  SIX  digit  battery  operated.  2-5  volts 
3.2768  MHi  crystal  .accuracy.  Times  to 
59min..  S9sec.,  99  1, '  100 sec.  Times  std., 
split  and  Taylor  72Q5  chip,  all  compo- 
nents niinus  ca&e  FulJ  msiruc,  White  or 
t)lack  plexFQ^ass  case  15  00 


AV2  Digit  DMM  kit       $85,00 

Volts — ohms — FnilJiamder  accuracy  -z  l 
CDunL  Aanges:  Vdts— 2.  20.  200  oiirm 
— 2K,  2nieg,  20  meg  Ma— 200,  2000 
4~  dispCay^  Vahabte  update  r^.  Cocnp, 
mipaitts,  PC  tuanb,  isitoiKli.^  lee  case. 


Auto  CiDck  Kit  515.95 

DC  ciati(  witti  4-. 50"  displays  Uses 
National  IM^1012  module  wm  ilvn? 
Qpim  IndudK  igftt  diminer.  cr^tii 
Umeoase  PC  boards  FuHy  rtguiaied 
eotnp  mstrvcts  Add  53  95  for  bftftjtftui 
dart;  gray  case.  Best  «aHj€  anywtiere 


TEHMS;  SS  OOmm  orrferU.S,  Fuflds.  Calif  re siden!s  add  1% 
BanfcAmericard  and  Masler  Charge  aec^pled. 
Siiippjng  cbar§es  will  H  9<^did  on  charge  i:3rds. 


FREE:  Send  tor  your  copy  o1  oitr  MEW  ISTS 
QUEST  CATALOG.  Include  24c  stimp. 


NOT  FOR  EVERYONE 


Model  703A     - 


$269.95 


ONLY  For  The  Purist 

•  RUGGED 

•  Seven  Elements 

•  Three  Bands  (10*15-20) 

•  Single  Feed  Line 

•  Flexible  Tuning 

•  Close  To  Mono* Bander  Specs 
With  Optimum  Spacing  For: 

High  Forward  Gain 
High  F:B  &  F:S  Ratios 

For  Sp^cificattons  Wrtfe  To 

BROOKFIELD  MANUFACTURING  CO. 

50  Whippoorwill  Road 

Bethel.  CT  06801 

(203)  792-8944  B13 


GILFER 

"NORTH 
AMERICA'S 
SHORTWAVE 
MAIL  ORDER 
PLACE" 

One-Stop 

Armchair  Shopping 
For  All  SWL  Needs 

•RK»ver^  —  Draice  ^^a  —  spead 

mod^  lor  better  peilDrrrarw^e  *ffeQuency 

Readouts  *  Receiving  Arrtennas  « Anienna 

Tunefs    «Fiec|uency  CaiilKators   «  Log  Books 

*  f  M  Of  TV  Ourdes    =^DSl  Al&urns    *Airpatiem 

Mips       *  4 TU  Publications       «QSl  Address  Boo^s 

*Gonfi(f  enhal  f  r«jucncy  List     *  Oocte     *  All  SWL  Bo  o<(s 

The  New  1978 
32ncl  Editton 
WORLD  RADIO  TV 
HANDBOOK 
Is  Ready! 

Listen  to  Ihe  world  with  this 
comprehensive  directory  of 
stations  ai  your  side  Best 
there  is'  Only  $1 1  95  ppd- 

FREE  SWL  MINI-CATALOG 

GILFER  SHORTWAVE 

Dept.  73-2,  Box  239,  Park  Ridge,  NJ  07666 


INTRODUCING 
THE  A.R.O.  UNITY  RING 


"An  idea  whose  time  has  come.''  If  s 
new.  Personalized  and  one  of  a  kind. 
Group  III  Sales  has  designed  this 
beautiful  lO  karat  gold  ring  for  yoa 
the  Amateur  Radio  Operator,  Each 
ring  is  personalized  with  your  call 
letters.  Both  sides  are  exqulsitetv 
harxJcrafted  and  display  the  symbols 
that  are  most  meaningful  to  all 
amateurs.  We  invite  you  to  QSL  for 
full  cokx  brochure  arKi  compltftierv 
tary  ring  sJzef. 

No  Obligation 

Group  III  Soles  Co. 

DEPT:  41  RO.  Box  259 

^f^  Little  Neck  IM.Y  11362 

^Copyright  1977      G13  Potent  Pending 

Ring  shown  oppfoximote  actual  size 


J^UHiiWLKWI 


ITS 


NEW! 

THE  FUTURE  NOW! 

FIVI2015R 


laKDK 


Does  Your  Unit  Cover  The  New 
Sub-band  144.5  -  145.5  MHz? 
The  FM2015R  Does,  PLUS  MARS-CAP)* 

All  Solid  State-CMOS  PL  digital  synthesized  -  No  Crystals  to  Buy!  5KHz  steps-  144-149 
MHz-LED  digital  readout  PLUS  MARS-CAP  and  MULTIPLE  OFFSET.* 

•  5  MHz  Band  Coverage  - 1 000  Channels  (instead  of  the  usual  2MHzto4MHz-400 
to  800  Channels)  •  4  CHANNEL  RAM  IC  MEMORY  WITH  SCANNING  • 
MULTIPLE  FREQUENCY  OFFSETS  •  ELECTRONIC  AUTO  TUNING  -  TRANSMIT 
AND  RECEIVE  •  INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  •  PIT  • 
DISCRIMINATOR  METER  - 15  WattsOutput-  Unequaled  Receiver  Sensitivity  and 
Selectivity  -  15  POLE  FILTER,  MONOLITHIC  CRYSTAL  FILTER  AND 
AUTOMATIC  TUNED  RECEIVER  FRONT  END,  COMPAREI  •Superb  Engineering 
and  Superior  Commercial  Avionics  Grade  Quality  and  Construction  Second^o 
None  at  ANY  PRICE. 


INTRODUCTORY 
PRICE 


$ 


399 


00 


Regulated  AC/PS 
lMD^elFMPS-4R. 


S49.00 


QfiQ 

QQQ 


FREQUENCY  RANGE:  Receive  and  Transmit:  144,00 to  148.995 
MHi.  5Khz  steps  (VOOO  channels  J  INCLUDING  NEW  BAND  144.5- 

145.6MHz  +  MARS-CAP  and  MULTIPLE  OFFSET." 

LED  DIGITAL  READOUT. 

4  CHANNEL  BAM  SCANNER  WITH  IC  MEMORY:  Program  anv4 
frequencies  and   reprogram   at  ar\y  time   using  the   front   pane  J 

controls — search  for  occiipied  (closed)  channel  or  vacant  {open| 
channels.  Internal  Ni-Cad  included  to  retain  memory  (no  diode 
matriK  to  wire  ov  change), 

MULTIPLE  FREQUENCY  OFFSETS:  Thr^e  positions  A,8X. 
provided  for  installation  of  optional  crystals:  EXAMPLE  *  1  MHz 
offset.  Dyple*  Frequency  Offset  Built  in  -  600  Khj  PLUS  or  MINUS  5 
KHz  steps,  plus  simplex,  any  frequency. 

INTERNAL  MULTIPURPOSE  TONE  OSCILLATOR  BUILT  IN: 
X750HZ  tone  burst  for  "whistle  on  operation'  and  sub-audible  tone 
operation  possible  by  simply  adding  a  capacitor  across  the  terminals 
provided.  SnTernal  2  position  switch  for  automatic  and  manual 
operation,  tone  burst  or  sub  atzdible  tone  PL  -  adjustable  60- 203 He 
(1(X)  Hz  provided}, 

AIRCRAFT  TYPE  FREQUENCY  SELECTOR  Large  and  small 
coaxiallv  mounted  knobs  select  lOOKHz  and  lOKHz  steps 
respectively.  Sv^itches  click -stopped  vvith  a  home  position  facilitate 
frequency  changing  without  need  to  view  LED's  while  driving  and 
provides  the  sightless  amateur  with  full  Braitle  dial  as  standard 
equipment. 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  Ef^D  AND 
TRANSMITTER  CIRCUITS:  DC  output  of  PLLfed  to  varactor diodes 
in  all  tront  end  RF  tuned  circuits  provides  full  sensitivity  and 
opt im  um  iniermodu  lation  rejection  over  the  entire  ba  nd.  APC ( AUTO 
POWER  CONTROL)  -  Keeps  RF  output  constant  frorn  band  edge  to 
band  edge.  NO  OTHER  AMATEUR  UNIT  AT  ANY  PRJce  has  these 


FMMC-1*         Micro- 
phone  with    BuiEt-in 
Touch  Tcnt^  P^d. 
WHY  BUY  L£SS7 
THE  FMMC-1 
HAS  \J  AlLt 

•  N«wl  Aiito  Itey-up 

•  LED  indicator 

•  Adj.  level  and  tone 
bdlancfi 

•  Use  'I'Vith  anv 
iransceiver 

•  Ohl^  3  3/4' x  2  ■ 

features  which   ara  found   in  only  the   most  sophisttcated  and 

expensive  aircraft  and  commercial  transceivers. 

TRUE  FM;  Not  phase  modulation -for  superb  emphasized  hi-fi  audio 

quality  second  to  none. 

RIT  CONTROL:  Used  to  improve  darity  when  contacting  statrons 

with  off  frequency  carrier, 

MONITOR  LAMPS:  2  LED's  on  front  panel  indicate  11}  mcommg 

signal-channel  busy<  and  (2)  Transmit, 

FULLY   REGULATED  INTEGRAL  POWER  SUPPLY:  Operating 

voltage    for    atl    9v    circuits    independently    regulated.    Massive 

Com  mere  tat  Hash  Fiftet. 

MODULAR     COMMERCIAL     GRADE     CONSTRUCTION:     6 

Unitized  modules  eliminate  stray  coupling  and  facilitate  ease  of 

maintenance. 

ACCESSORY  SOCKET:  Fully  wired  for  touch  tone,  phone  patch, 

and  other  accessories.  Internal  switch  connects  receiver  output  to 

internal  speaker  when  connector  js  not  in  use. 

MULTI-PURPOSE     METER:     Triple     Function     Meter     Provides 

Discriminator  Meter,  "S"  Reading  on  receive  and  Povs/er  Out  on 

Transmit. 

RECEIVE:  Better  than  . 2 5uv  sensitivity,  15  POLE  FILTERas  well  as 

monoiithic  crystal  filter  and  AUTOMATIC  TUNED  LC  circuits  provide 

superior  skirt  selectivity  -  COMPAREI 

HIGH/LOW   POWER    OUTPUT:    15   watts  and   1    watt,   sw/itch 

selected.  Low  power  may  be  adjusted  anywhere  betvsfeen  1  and  15 

watts.  Fultv  protected- short  or  open  SWR. 

OTHER  FEATURES:  Dynamic  Microphone  built  in  speaker,  mobile 

mount,  external  5  pin  accessory  jaclt,  speaker  jack,  and  much,  much 

more.  Size  ZVi  x  7  Jt  IVi,  AH  cords,  plugs,  f  uses^  rrticrophone  hanger. 

etc.  included.  Weight  5  lbs. 


Manufactured  by  one  of  the  world's  most  dlstmguished  Avhnhs  manufacturers.  Kyokuio  Denshi  Kaisha,  Ltd.   Regionat  Saie.  a  Service  c&me.s 

first  in  the  world  with  an  all  solid  state  2  meter  PM  transceiver 


irijslfi  chafqe 


AMATEUR-WHOLESALE  ELECTRONICS 


BS£g   8817  S.W.  129th  Terrace.  Miami,  Florida  33176  DEALER  INQUIRIES  INVITED. 

Telephone  (306)  233-3631  •  Telex:  51-6628  PLEASE  ORDER  FROM  YOUR  LOCAL 

U,S.  DISTRIBUTOR  DEALER  OR  DIRECT  IF  UNAVAILABLE 


W«1:  The  Radio  S4iOf> 

ISOI)  254  0991 

fifDnhitti.  Buzzards  Bay  Electrongs 

Buzzards  Bay    Md5$ 

(6171  759-3376 

EiwtL  Sanford  CoFrimuirtH:atiQn&.-  Inc 
Coktma,  N  J 

U0\\  5?4-3003 

Cplumt^Ui.  0Hii> 
iB\4)  37V2335 
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9S0   LENEAR   Alv^PLlRBR 


XH-aCX30D 


*  r  * 


ti^. 


OJS&T 


The  New  Sigma  XR3000D 

I  Linear  Amplifier 
Compare! 


■  ■■^■■■fehl  ba  I 

■  ■■■■bii^LB  ■  yj 

|Haii«ai*feiippi  ij  ■  ■>  I 


I  ■«■■■■  ■■■■■■■!■■  ■  I  ■  ■■ 
I«dl4  ■■«  N'  ■■'■■■'"  "T" 


iW 


Features: 

Custom  computer  grade  commercial  components,  capacitors,  and  tube  sockets 
manufactured  especialiy  for  high  power  use — heavy  duty  10Kw  silver  plated  ceramic 
tjand  switches  •  Silver  plated  copper  tubing  tank  coil  •  Huge  4''  easy  to  read 
meters— measure  plate  current,  high  voltage,  grid  current,  and  relative  RF  out- 
put •  Continuous  duty  power  supply  built  in  •  State  of  the  art  zener  diode  standby  and 
operating  bias  provides  reduced  idling  current  and  greater  output  efficiency  •  Built  in 
hum  free  DC  heavy  duty  antenna  change-over  relays  •  AC  input  110V  or  220V  AC, 
50-60HZ  •  Tuned  input  circuits  •  ALC-rear  panel  connections  for  ALC  output  to  ex- 
citer and  for  relay  control  •  Double  internal  shielding  of  ail  RF  enclosures '  Heavy 
duty  chassis  and  cabinet  construction  and  much,  much  more. 


Sv 


^ 


*^  m  \ ' 


INTRODUCTORY  SALE 


$699 


2  Day  ^^  Shipment 
Anywharo  in  U.S. 

Alport  to  Airport  $35 

Alaska  and  Hawaii  Slightly  Higher 

Full  band  coverage  160-10  meters  including  mars. 
2000  watts  PEP.  SSB  input  1000  watts  input  continuous 
duty,  CW.  RTTY&SSTV. 
Two  EJmac  3-5G02  conservatively  rated  finals. 
All  major  HV  and  other  circuit  components  mounted  on 
single  G-10  glass  plug  in  board.  Have  a  service  problem? 
(Very  unfikely)  Just  unplug  board  and  send  to  us. 
Heavy  duty  commercial  grade  quality  and  construction  sec- 
ond to  no  other  unit  at  any  price! 
Weight:  90  lbs.  Size:  m^'  (h)  x  16^'  (w)  x  15W  (d). 


HOLIDAY  INTRODUCTORY  SPECIAL! 


New!  Sigma  Model  AF250L 
Deviation/Modulation  Meter 

Fully  Certifiabte  for  Commercial  Use 

Features: 


INTRODUCTORY  SALE 


$169 


Extra meiy  stable  ^ocat  oscrHaior  for  easy  measurement  of  HF,  VHF,  and  UHF  bands 
ernpFoying  negative  feedback  to  in^ura  axtr^meEy  high  stability  •  £a&vti>  r^^.  accurate 
linear  scale  •  Dimct  off  the  air  iifln*^  m*aiuremant  cjp^bility. 


4 


\  1 


Vo 


/ 


KJ. 


-^tFtm. 


-ai 


r—    mmmmm 


ca  <©■■ -h3i  -  ™  o  - 


isawiA 
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Specifications:  MP  up 

Frequency:  1  ,eMHZ-520MHZ/3  range  select  \K  B.  C,  EXT),  A  range:  26,5  MHZ-40MHZ,  B  range:  48MHZ-60fVIHZ,  C  range:  140MH2-156MH2, 
EXT.  range;  1.8MHZ-520MHZ  (Need  Signal  Generator) -Generous  overranges-lnput  leveld)  Through  type  input  level:  IW-200W  (RF  input  Ter- 
minal) (2)  Direct  input  level:  More  than  80clb/50ohni  impedance*  Amplitude  modulation  degree:  0-lOO%  ■  Frequency  deviation: 
0-20KHZ  •  Accuracy:  +/-3%  of  full  scale*  Intermediate  frequency:  10.7MHZ'  Local  input  Irequency  (EXT  Range)  ■  Measuring  frequency 
+  /-10  7MHZ  •  RF  Attenuator  0-6Odb  variable  •  Audio  signal  oscillator:  (1)  Audio  Frequency— 1  OOOHZ  (1  KHZ).  (3)  Output  level— More  than  1V 
RMS  '  Power  Source:  AC117V  -  Dimensions.  H^SVj"  {140mm).  W-1Q.V4'^  (260mm),  D~714"  (184mm)  •  Weight:  7  ibs. 


SIGMA  RF-2000  SWR  &  POWER  METER 


Inuoduciory  Price 

Shipping  Anywhere 


$1 


111 


Cal  FWn  Scabs  200W 
2000W  Fr»q  Ran^9  36- 
1^  MHi  iPte«s«  do  noi 
confuBe  the  nF2000  with 
^\tni\Ar  appe^fing  lower 
priced  units.  HF2000  is  sn 
indivKJudtly  cahbrated 
prof 0tsionflj  qijantv 
irrsirum«nt,  Unequiied  at 
ma  ny  times  the  price .  S I  re 
T'  \^\  %  1  1/3"  jdj. 


GO  PRiVA  TEI  on  2  meters  with 

the  FMTD-1* 


ON 


RESIT 


COM    SELECT 

snsn® 


SPECIAL  INTRODUCTORY  PRfCE  $76™ 


Touch  tone  pad  (ei^coder)  actuated. 
Quiets  y<yn\  receiver  unul  other  siaiion 
sends  private  3  digit  code,  selected  from 
front  panel.  999  Channels  Receiver 
can  be  muted  or  opened  m^nuaiiy  or 
r^motQly  with  ^  iquch  tcine  pad.  Bright 
led'5  indicate  muting  and  reset.  State  of 
the  an  digital  circuitry  Works  with  the 
KDK  FM201  &R  or  any  Z-meter  rig  5  pin 
dm  plug  supplied  Size  5y2"D  j<  6^2 "Wx 
1  "H,  Wt,  1  2  oz. 


FM2015R  AcceaKirwi  ■MypK:     SPECIAL  SAJE  FM144  Accaaioriol 


FMS5 


FMPS-4R 
FMWC  1* 

FMTo  r 


5UP£R  SCAN^JER  lOOO  Total 

Scannir^H  Ceptbilitv 493 

R@^  boated  AC-'PS  ,...,,,. ,   *49 
MicrOi;iJ~ione  with  Built-in 

Toueh  Tone  Pad $49.95 

Pfivaie  C^ii  Pijcod^r  for  u$e 
With  arid  PfUBrammect  by  any 

Touch  Tone  Pad . $7S 

MAflS  CAP  and  MuJtipla  Ohset  Kit*  >  Any 
Frequency,  Any  Split. 
No  Crysials  .,,,,.  *  J. >>-.,*  + . .  ^6 
FMAT-1        Vj  ^ave  Portable  Antenna  for 

HoieL  Motel  or  Apartmeni  f  7.95 

£xtra  DC  Cord  &  Plug ^4.00 

Service  Manual  -  x-*  ^  ■- ..............  S4.00 

Mourttina  Siacket  (Extra}  .  - . . , se.OO 


FMOF-1        Offset  Option  Kil  •  2  Extra 

Positions.  Crystais  flequtred  $10 

FMOF-2       1  MHj  Offset  Option  K^t  Wo 

Crystals  to  Buy]' ,  £10 

MARS -CAP  OpHon  KU  -  Any  Frequency 

Any  Split .- S12 


^tXJ;i' 


i^eWif  ADD 

5  CHAN5  [TOTAL  10) 

TO  SRC-146A 

■  Simple  30  mm   m^lallatEcn 

•  S3  mi?  color  anrd  quslitv  as  SRC- 1 4&A 

•  CompJeteiv  WIRED  &  TESTED 

•  ALSO  Lisabie  wiiti  mo&c  other  hanq 

Prtce  S29 


Standard-Mew  2  Meter 

FM  Transceivers 

Model  SRC  146A  Special  Sale 

J;rC146A    ..  .S3T4 
^XtaJS:34  9Jand94--9'1  NC 

U  S A  2  Deifj  xe  Ba  fjc  Cha  rq  er  .£47 

PT3644  LeaEher  Case  £l? 

AT  T9  Rjbtjer  Ant  and  Wtvip  £10 

NT -cads  S3D 


Reg    S^13 


NEW![!  Touch  Tone  pad 
completely  wired  and 
ready  to  plug  in~$69  00 


Price  $289 


COMPARE! 


AMATEUR-WHOLESALE  ELECTRONICS 


n?  S.W.  1Z9th  Terrace.  Miami,  Florida  33176 

DURTEOUS  PERSONALSERVICE— SAME  DAY  SHIPMENT'  Prices  subject  to 
ileptione:  (305)  233  3631  -  Telex  51-5628  -  Store  Hours:  10-5  Mafl.-Frl. 


change  without  notice 

A21 


^^M^^^H 

UhiAhlucuo 

rm.ii'.if  1  i  nr+rq*-"] 

-•"—J 

NEWI  6  METER 
FM50-10SXRII 

REG  S3&a  -  SPECIAL  &ALE  »289 


&1  00-S3  995  hAHz.  600  channels 


NEWCDEHAIVtill  ROTATORS- 
Reg.S159.95™Sl2b 


Atlas  21 0X~215X  and  3513-Xl 

Pleasfl  write  for  special 
bonui  and  package  offer!, 
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HHBP 


GET  YOUR 


NEW 


RADIO  AMATEUR 

CALLBOOKS 


y;:}fty;^3^^^^JS^:jSi^;i® 


■x,A^:-L->S^-';^-:-:-j-:v;- 


The  U-S,  Callbook  has  over 
300,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbaok. 


$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  250.000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXY. 


$13.95 

FkOS  SHIPPING 


See    your    favorite    electronics 
dealer  or  write  direct  for  free 

catalog  to  the  publisher. 


I 
1 
I 


t 

! 

I 

I 
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RADIO  AMAlCUfl 


llbaoU 


irllv 


Dept.  B  925  SHerwooH  Ori^ 
like  8lutf.  (K  60044 


I 
I 
I 
I 
I 
I 
I 
a 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDED 


Inttrnationar  Radio  Amateur  Preti?<esl 

Radto  Amateur  Prefixes;  by  Cdantri^t 

A  n  R  L  Phonetic  Alptiabel' 

Qr&At  CiTnte  Seahngs  and  Cttani^ 

InternAlioiiAt  "Q"  3nd  '  Z '  Signtlsl 

World  Standard  Ttme  Ctians^ 

Inter  national  Postat  InlD^rmaltorii 

Woiftd  PreliK  Map' 

F  C  C  E*aminat>ofii  Pomts* 

Wtwre  Xu  Buyi 

telogfaptiers'  Ab&r«viatiorts^ 

DX  Operatirvg  Code* 

A  R  R  L  Countries  Lt^V 

At  Your  Sefvtce  —  Amateur  RadH>  Dcttldlit 

OSL  Managers  Ai^»urid  ttie  Wottd' 

World  Wide  QSL  Bureaus! 

Census  o1  Radio  Amateun  df  Ihe  World'' 

Tetegraph  Cod'^' 

AM-SAT  —  Dacar  Users  OirecTocyi' 

Slow  Scan  Television  Directory  I 

Hecipfocal  Licenjeisl 

HawaM  Included' 

Many  Other  Features' 


Respected  worldwide  as 
the  only  comptete  authority 
for  radio  amateur 
QSL  and  QTH  infer  mat  ton. 


Save  $1.50prder  both, send  $30.40 


ORDER  FORM 


Prf^'                                     _^ 

P*K«       tMlH 

Skiippinf 

Tuut  rtttt 

n. 

U   S     CALLBOOK 

$1495 

$1.50 

$16.45 

□ 

FOnEiGN  CALLBOOK 

$13.55 

$1.50 

$15.45 

lliinois  residents  only  odd  5%  sales  tax 


N  J  m  e . 


Tot  11 


Addrm„ 


CitY 


Charge:      OBftnkAmerieard 


Zip. 


Totil 
£nctci'srd 


t]  Master  Charge  Interbank  #  _ 


Cmdii  card  #. 
Signature  _^^ 


E^cplratlon  date. 


Rl 


178 


ICZ2S  FREQUENCY 
DISPLAY  KIT 

Why  fC|Uim  at  ycmr  chari<n«i  selector  or  check 
charts  to  know  where  vou  are  on  the  band? 

•  Shows  ttifi  programme^  h  s.-qiui*n<:v,  tracks  th* 
; crn pi ^H -duplex  Function 

•  VVofks  ^^itN  Afyv  external  programming 
syitem,  a*  well  ss  ths  rrit«rna<  channel  selector 

•  FuU  t»K  digit  display,  ndjl  3'A  like  the  others 

•  No'hole  mount  -  Small  sii^  t5.5vyKL2Hx2D) 
box  mounts  ineonspicyously  in  the  mobile,  or 
under  the  radio  as  a  st^ind 

•  Plug$  into  the  9  pjn  accessory  locke^t,  can  be 
removed  at  any  lime 

^  Eaty  one  mght  construe  tjon  and  inyta! Nation, 
sockets  provided  *or  all  iCs.  wsry  com- 
prsliffniive  instruction  manuj^t 

•  A  p0rf  get  match  for  our  scanner  kit 

ccwFLETE  KIT  tm.m 
rniASSf  MS].eD  ajic  testes  ut*tj  [cabinet  incluoeo^  ss9.9s 

vfECflPaSt*CEiWIOl4AMa>UHIEp'll€As.£«  I^QurAlES  mvfTEP 


VI 6 


7J0  LLJCERKE  RD 
SUITE  1^ 

**>NTRe*L,  QUtBtC 
CANADA  H3R  3H& 


THE 

PERSONAL 

COMMUNICATIONS 

FOUNDATION 

Lpgol  research  lor  theomaleur 
iqdlip  and  cm^sn^  band  services. 


A  A 


Tltt  ffeffwml  Ciimwi  ■!  mil  f  o^~  '  '  "-  -i  «  rv^^gt-nfit.  i<:p ^ckept;-^ 
^;^ifj^f^  ^;^J>yi^fhf■T  ntiHnlTii  ..m^ti.  l^Th   111  S^Kd  d: 

in#  tmtndaHm rw* tK«i  ofEinina mpnfrthr  *»  Ufer pai^aw**! crti'-t 

fitU^tni  iM  ^fiarui.e'iimn^uniciiicvi> 

»nctiill  vluchti.  Ot^e-  5iud>  on  [he  riwc  (jf  f^de^i*!  Ptf-ernplitirt  hd*  betn 
NiCfjrpfi'jkt]  innii  ^  lir it r  (vf arc  the  CjIrrcirhJ^  Cijlirc  (if  Atip^dh. 


fm  infiKniitiift,  «,rnie    PEflSfMAL  COUMUN1tATiON5  FQUMtJATICMV 

109&OWi|ihMT  ikiulrrjtd  ^uilr  1504 
Ld»  Anrlrt.  CjJclnnii*  iM>024 


ATTENTION  GARY  AND  SABTRONIX 

OWNERS! 

, ,  .  .Come  let  us  tweak  your 
pots!  If  you  just  built  the  Gary 
Mode!  101  or  the  Sabtronix  model 
2000  we  can  calibrate  it  for  you  to 

factory  specs. 

We  use  custom  built  lab  caiibra- 
tion  equipment  designed  expressly 
for  these  meters.  You  get  a  profes- 
sional job! 

Sabtronix  2000  $24.95 
Gary  model  101  $10.95 

Also  add  S3.95  ptt  unit  for 
9|iecial  deiicate  equipnr^ent  packing, 
imu  ranee,  and  posugpr. 

Send  via  Air  Mail  or  Parcel  Post  to: 

custom  cal  service 


G1Q 


Gary  McClelian  and  Co. 
PO  Sox  2085 
1001  W.  imperial  Hwy* 
U  Habra  CA  §0631 


smaller . 


FS-1 


AudiD  Frequency  Shift  Oscillator  wfth  univ&rsa] 
mountiFTg  allows  adaptation  to  all  units  by  wiring 
direct  or  by  use  of  plugm  edge  connectof 
170HZ  or  850  HZ  %m. 


123.95  Kit 


$34JS  Wired 


Pkiiin  ceip. 

P.O.  Sox    976 
fop«ko,  Kantat  66601 
FS  (dl3>   234-0198 


ICZZS    OWNERS 
SCfirihER    KIT 


•  ¥tj)j  iMil  n«4  *  d^il-^i  i-fcijfcirf  tQ>  «orL  .^|i4iw  (Mi  the  6in«l  i«*tf  Y«ir 

•  G>nnnuQuilv  icjm  1m  bitni  It&m  1 45  35  -  t47  9'?5  »  1$  tHf  il^fH. 

•  UE£I  tmiiuUii  Ititt  t»hctl  rll  tt  icvmini 

■  SwJtch  rrtodifif^Tirifl  0n  thikv  aHowS  you  tit  K4fl  plH  (V  (txlltirt  !□  fJtY 

•  ■VtEmaty  £\kuH  illdw^t  i£:dmi4f  tD  htrld  Ijitt  fr»^ufni£^  l4^kect  Eh  Fur  41 
^jiE  ^  hourt  *hvr  piivvir  ii  iurnod  off 

•  Uw^    uhc    ftlJlH)^    (hiillban   Intrin^   llv;   LHli«t    J]    uiable    Ictf   mina,il 

■  Cif»nph:tf  kif  Wf|ih  drlvki]  in^trLiLtiDm.  ilTbLiJIsi  m^air  ij^,  no  dblflKive 

COMPLETE  KITS 29 .95 

PREASSEMBLED  ANO  TESTED  BOARD  i39.9S 


AJDD  5-%  f^Hk  mXTM^t  JUtf}  HJ:^ 


^  .£D  rfivQitri'flitS  >lr%i'  ri 


at 


V16 


ELECTRONICS 


TjOLUCtKMl  lED 
SUITE  )» 

TEL  ii-t-m-TTn 

Md4^TR£AL,<}yEfiEC 


, , .  a^  fast . . . 
your  shack  organized! 

A  beauUful  pfece  of  furniture  —  your  XYL  will  !ove  ft! 

$13995  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
vfewfng  comfort  and  ease  of  operation, 

FINISHES:  Walnut  or  Teak  Stain. 

Also  available  in  Unfinished  Birch,  $124.95. 

AddllJc^nal  Intormation  on  Request. 

Checks,  Money  Orders.  SankAmericard 
and  MasE^r  Charge  Aci;ep1ed, 

F.O.Q.  Culver  City.  (In  Catir.  Add  6%  Safes  lax,\ 


S33 


4384  KFYSTOME  AVENUF 


S'F  AMATEUR  RADIO  SERVICES 
CULVER  riTv   CAilF   902'W  —  PHONE  (?13)  ©37-^870 


^* 


The  TOUCH 


>  AUTOMATIC     CONTINUOUS 
SEARCH! 

>  FIND  "SECRET^'  FREQUENCIES 

>  SEVERE    WEATHER    ALERT! 

>  NEVER  BUY  CRYSTALSI 

>  PRIORITY  CHANNEL! 

>  LO,  HI,&UHF  BANDS! 

>  SIXTEEN  CHANNELSI 
>■  2  METERS  &  450  MH2 


$249 


Shipped    Prepaid 
m  USA 


Cheek  with  order  MASTER  CHABGE  or 
VISA—  sorry,  no  COD 


Fraqutncy  RaftSiS 

LOW  VHF  ...*.. -. MSOMH* 

HIGH  VHF  ......„.....,146-17*  MHt 

UHF „,_440-S12MMi 


!'  n  #  V  IP  -f   r  ■ 


Brgnn   Corporafion^ 


93     WEST      STREET    603  352^676 
EENE,  NEW  HAMPSHtRE  03431     ^25 
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x•■•y■:J.:.^^^•-^:.v.:.^^:.:.^•■^afl5^48B.0BlT :■:•••:■:••■:         •:-:-:-v-(Si;><ii:>;w>: : ...  v.: : . ::-::->x^::::v::::::::::::::::::::::->:->:v:-:-x-:J:-:v:-: 

■*■  '  ..........  .  -^  IfiteraanJt*'  *-*■»«»*--*  ♦  .  «  »  *  .  -  >..-,,,,,,  '•.'*•.■  =1  - 


:  .■::Q:J^LL6ITS*  P*« ass' fiend  niofviri^ 


Q:  ^  PH  ^QDKED)  FleAse  HUSH-  my  Svfithbeodef^ 


■    •"■■■•    »*■* 


I*'*'X'^:a^abr>         Name  , _ ^ .  ,  ^.,,^.,^^  ■    .'■-,.•■■  nr-,  ,',.",'.  in*i*ri- _  Cwi'.,.^ — .  ■  ■  ■       .,,---  ,  ^^i^^^i- . 

:-:-:¥:-x-:g!W-.. v.Qfi<vr  :■:::'■'■'■'■•''•••••■•••-•-•••••■■■•••••••-•-•■-■  •-■■•.:'-'--:^ 

■^•^^}iL^iiiii:■^^^'•■■■■■•■■■•:■••:•■■*■■■■■■■^ .»"•■ 


,•■•«-* 
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I 


A  sleek  graceful  sailing  vessel  glides  across  the  sometimes  green, 
sometimes  blue  Caribbean,  The  cargo:  you.  And  an  intimate  group 
of  lively,  fun-loving  shipmates.  ^^^^^^^^^^^^"^^^^^^^— 

Uniform  of  the  day :  Shorts 

and  tee  shirts.  Or  your  bikini 

if  you  want.  And  bare  feet. 

Mission;  A  leisurely  cruise  to 

remote  islands  with  names 

like  Martinique,  Grenada, 

Antigua— those  are  the 

ones  you've  heard  of.  Before 

the  cruise  ends,  vou1l 


know  the  names  of  many 

more.  Youll  know  intimitely 

the  enchanting  different 

mood  of  each- . .  and  its 

own  beauty  and  charm. 


Life  aboard  your  big 
sailing  yacht  is  informal 
Relaxed.  Romantic, 

There's  good  food. 
And  *grpg!  And  a  few 
pleasant  comforts.,, 
but  any  resemblance 
to  a  plush  pretentious 
resort  hotel  is 
accidental. 

Spend  6  days 
exploring  paradise. 
Spend  six  nights  watching  the  moon  rise  and 
getting  to  know  interesting  people.  It  could  be 

the  most  meaningful  experience  of  your  life 
.,.and  it's  easily  the  best  vacation  youVe  had. 

A  cruise  is  forming 
now.  Your  share  from 
$290,  Write  Cap  n  Mike 
for  your  free 
adventure  booklet 
in  full  colon 

Come  on  and  live- 


I 


I   "«*-* 


OfV 


*^X^'^• 


Windjammer  Cruises,  i 

WTO     ) 


it*-* 


J*. 


I 


I 


I        P.O.  Box  122,  Dept.  622     Miami  Beach,  Fl  33139      j 
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I  THIS  SPECIAL,  ONE  CENTSALf  iS  FOR  MAGAZINE  APS  ONLY 


POLY  PAKS^BIGGEST 
IC  GIVEAWAY  SALE! 

IT  MAKC5  'TENTS"  TO  GIVE  OUR  CUSTOMERS  THE  BEST  BARGAINS! 


\    Isi  Time  OffertNi:  It's  Different! 
I    It's  Inflatton  Flgbtiiig!  ^ew! 


4 

■ 

I 

m 
t 


/ 

\ 

Type 

E  Alt  It 

S   fOf 

f    TIX'StBOYONE 

\ 

("I    «N7  4a3 

a  sN74a5 

D    SN74e6 

1.49 
.39 

1.00 

1.90 
.40 

AT  SALE  PRICE, 

^ 

"    SM7  4Ba 
1    Shl74»0 
j    ^N74»l 

1     SN74»i 

l.SS 
.66 
.79 
.4S 

1.9* 
.70 
.60 
.46 

GET  2ND  FOR 

r     Sfi7a93 
C    5N7494 
n     RN7495 

.49 
«9 
.69 

,90 
.70 
.70 

C    SIH749fi 

.69 

.7* 

1       ^ 

ONLYIC  / 

r  sN749a 

rj     SN74  1i^0 

r  5Nr4io7 

.69 

1.49 

.39 

.70 

1-HO 

,4* 

1      >^i 

1 

n    S.N74L12 

.25 

.26 

M 

L  MORE 

/ 

\ 

%. 

J    SN74113 
$N74114 
&N741Z1 

.19 
,2S 

.2(1 
.26 
,»0 

^^B 

1 

/ 

1- 

^H74123 

.69 

.70 

I  .^^H 

m 

J 

n 

&N74  12$ 

.5# 

.60 

^-^m 

3ri 

f- 

y 

~ 

\    SN74126 
SN74i32 
SH74t4D 

-39 

1.25 

-99 

.40 
1  56 

1     M 

7  y 

1.00 

m    A 

» 

-  -^^  ^^ 

SH74141 

1.49 

1.50 

m  4 

L                                 « 

^^m^^^ 

SN74t4S 

l.SS 

1.26 

mS 

^                     — -1 

SN74l4a 

1.75 

1,76 

T 

^0 

Honest  Abe 

F 

SN741SQ 
5N741SI 
^N74153 

.99 
.99 
.99 

1.00 
1.00 

i.do 

Ot^r           ■ 

^        ^^ 

&H74tS4 

1.75 

1.76 

m^cti.       V 

^h^^^H^^^^v 

^3j%BmBa«r   C'.'fel 

aI 

r 

SH741S& 

.79 

.flO 

No,2A|9Sl    ^ 

^^^^^^^^^^v 

rcimv  331 

Ci 

r 

SN741.5e 

.69 

.70 

&  Type  No. 

^^^^^^^^^r 

I 

SN741S7 

,99 

(.00 

^ 

-    ^N74J5e 

.99 

i.oa 

flfP« 

Eacif        2  for 

Typ«             E#cfi 

2  int 

$fi74iea 

1..2S 

1.26 

« 

:    SN7400 

«.t9         S.2d 

C     5N'7444           .«S 

.66 

c 

SW74iei 

l.£S 

1.2* 

r 

-    «N740l 

.19            ,20 

ll     5N7445.             .E>9l 

l-OO 

SW74163 

l.]:9 

1.20 

: 

^    SN74P2 

.3B            .36 

ri    5H744fi         1.3S 

i.ae 

SN74164 

.99 

1.00 

J    SN7403 

.19          .a* 

1    9n7447         1.2S 

t-2fi 

L 

&N74ieS 

1.25 

t.26 

r 

"    SN74Q4 

.25            .3« 

C    SN7A4a         1.35 

1.3* 

~     Stf74l«* 

l.?5 

1.26 

p 

SN740S 

,19            u2a 

□    SN7450            .19 

.20 

U     5N7417a 

1.25 

1.26 

]i    SW7406 

.19             .20 

n     SN7451              .1* 

ao 

n  s NT 4 I 74 

n    SN7417& 

1.49 

i.ao 

_ 

]     $N740B 

.21             .23! 

p 

r    SN74S3             1* 

.20 

.99 

1.04 

" 

"      SN7410 

.J;9            .20 

SN7454           .19 

.20 

SH74177 

.79 

■  BO 

- 

]    SH74i3 

.39            ,40 

SN74S$            A% 

.20 

r     SNT417& 

1.49 

i.50 

- 

]    SN7at4 

.6  5             .C& 

r 

&N74eO           .19 

.3fl 

SN74LeO 

.49 

.50 

■ 

"    SN7416 

.3*           ao 

II 

5N7462            .19 

.20 

11    SNl?41fla 

.ea 

TO 

r~ 

]     SN7tll7 

.35             .5i6 

r 

SN74G4             .Id 

.20 

'   1    ^N7419D 

1.49 

X.50 

r 

"     SH7420 

.19             .2D 

r 

SN74$S            .19 

.20 

1     SN74I91 

1.7  5 

1.76 

r 

]    SN74i3 

.29             .311 

F 

5J^7470            .2S 

2« 

1    $N74ld2 

.85 

.86 

F 

StV742e 

.25             .2« 

SW7471            .25 

.£6 

^    SiSr74193 

.ii5 

.fl6 

SN7427 

.za           .2fi 

r 

SN74T2            .25 

.2ti 

:     SH74194 

1.25 

1,26 

r 

$M74  3D 

.29             .30 

r 

SN7'I73            .5S 

.&6 

r        5N74195 

,49 

.50 

r 

SN7432 

.J2S            ,26 

r 

SH7474           -29 

.30 

r     SH74197 

.7  5 

,7fi 

SH7437 

.as          .26 

s 

SN747S            .79 

.80 

r     SN74199 

1.75 

1.76 

p 

£M743a 

.2«            ,30 

SN7476            .53 

.eo 

r     sn742(!J0 

5  50 

5.51 

! 

SN7440 

.49            .20 

P    ^N747S           .S9 

.60 

r   5N74a5i 

1,7S 

1.76 

r~ 

SN7442 

.Efi            ,70 

IJ    SN74ao             2fl 

.30 

n-    SN7  4284 

4.50 

4  Si 

^ 

»N744J 

.69            -70 

Zl    $.N74S2            .39 

.4D              Q    SH74ZS5 

4.2  s 

4.26 

POP-AMPS  AT  "CENT^CIBLE"  PRICES 

Buy  ONE  At  Sate  Price,  Get  2ND  For  Only  iC  More-  Order  By  Type  No. 


X 

t 

■ 

■ 
■ 

\ 

m 
m 

X 

i 

* 
« 

t 

■ 

* 

# 
% 

* 
s 


* 
# 

i 

s 
! 

X 


Ttp* 
LM300H 
I.M301H-V 
LM307V-M 
l.M30  6V,H 
I.M309H 
LHailH-V 
LM31BV 

|,M|324H-5p  12,  16 
LM320H.12,  15 
L(VTS2  0t-6,  IS,  24 
LM322N 
LM324H 
1.M339N 
LM340K-5. 

ia,i5i  ia^ 

t.M340T-B. 
12,  15.   16,  24 
LM3$0N 
LM3T0N-H 


6,  a^ 
24V 
6,  B, 


E«ch 

a  lor 

5.49 

a. 50 

.4S 

,46 

,45 

,46 

.79 

.DO 

1.73 

l.BO 

,78 

pSO 

1.29 

t.30 

l.ia 

i.ao 

1.19 

1-20 

1.19 

1.2a 

1.19 

1.20 

1.75 

1.76 

1.09 

l.lO 

1.19 

1.20 

1.19 

1.20 

.59 

.60 

1.29 

1.30 

■- — I 

B 


TrP*  lEKh  2  tor 

LM374H  1.79  1.90 

LM37«V  .29  .30 

G    Lifl377N  2.35  a.2fi 

J,M379  7.95  7.96 

LM3eif«  l.«9  1.70 

LlVlaB7V  1.19  t.20 

LM531H  1.49  1.50 

_    tKl532H.|sr      .29  ,30 

n    LMS55V  .7S  .76 

12    LM558V  .79  .ao 

r    LMSSIH  1.00  1.01 

7|    ^DA^SSN  .99  t.OO 

a    LMS67V  1.95  1.9^6 

n    LM703H  .49  .50 

LM704H  .29  .30 

1M709N-H  .2S  .2^ 

n    LMTLON  .39  .40 

G    LM733N  .79  .BO 

1M7  39M  .69  .90 


D 


l"l 


o 


LM741V.H' 
Lnrti3o4 
LH1310 
.LM1312 
LM1414V 

LMld.0ON 
LIVI3D28H 
LM.iaaDN 
LM:J909V 

I.IV14  1'J5 

I.M42S0 

LM7  54.11 

LIVT754g3 

LM75491 

LIVI7S492 

iM?g494 

PA239 

PA263 


C»ch    Z  for 


.29 

.79 

.99 

1.99 

.79 

.69 

.9  9 

.65 

.4# 

1.7S 

I..95 

1.19 

.39 

.39 

.79- 

.79 

,99 

1.29 

l.SO 


.30 

.60 

1.00 

2.eo 

60 

.70 

1.00 

,«6 

.SO 

1.76 

1.96 

1,20 

.40 

.40 

.Bit 

■  S9 

.BO 

t.30 

1.51 


PENNY  SALE  PRICES  LISTED  ARE  GOOD  TILL  MAR.    I^^   197B 
WE  RESERVE  THE  RJGHT  TO  LIMIT  QUANTITIES!!!!!! 


\  \  \    \    \  /  /  ^y 


WOW!  =  MORE  TENNY  SALE' ITEMS! 

-"'  Mil  n  \^ 


I  \ 

TRANSFORMER 
PENNY  SALE! 

iUY  9f4E   AT  SALE  F^RICE, 
2ND  FOR  ONLY  IC  MORE 
*     imVAC   Primaries 


P» 


G 


G 

U 


Cat.  No. 

2A3814 
2A34L2 
24  4029 
2  A  40  2  B 
2Aaaza 
2A3937 
2ft 2773 

aA3a7s 


Out  [ml  V 

12V 

2  IVUT 

LJJV 

1 1 0  V 


!A 

MOOmn, 
lA 

I  A 
HfJOmn. 

\h 

^\ 

\\i\%\Ki\\. 


S»t«  ic  5'k 

Mi  i.i  E*cK  2  for 

Un-cn  ffurnf.  ^2,49  t2.a* 

Ol>tfi  frame  41.35  *1.96 

0|]«T1   rriime  S2,49  42.50 

Melcili   ^.'ncns^tul  $2.9  5  52. 96 

Ojiii:H  /iume  H.9fi  $1.96 

Open  frwme  S1.9S  51.96 

M*,'i.iiJ    ptK:;ifi«.<3  52.95  12.9e 

iBoUtnm  SI.  19  $1.20 


% 

* 


1N4OOO  Epoxy  Rectifiers 


PENNY 
SALE] 


*    1.5  Atnj>l 
Cat,  No. 

J  2A2377 
242379 
2^2379 
2A23fiO 
242381 
2421^8:; 


Order  by  C«*^  N*.  artd  Typ*'  f^w. 


Typ*  Htf-     PIV       $a1« 


11^40  t>l 
1N4002 
1N.1O03 
1N40D4 
1N400S 
]  Pf  401^6 


50 
100 
206' 
400 
600 
800^ 


lO  IfFt-  4 .95 
10  tflir  .75 
10  far  .65 
10  l^r  .99 
l«for  1.29 
10  fpr  1.33 


zo  t[>r  4.66 
ao  tc>r  .76 
20  for  ,66 
2  a  tat  l.l>0 
20  for  1,30 
20  iat  1.40 


n 
n 
o 
n 
o 


DIP  SWITCHES 

BUY  qNE  AT  SALE  PRICE, 
2ND  FDR  QNLY  IC  MORE] 
Sat* 
Switches 

2 
3 
4 

5 
6 
7 


Gat.  ATo. 
2A366B 
2 A  3669 
2A30£l 
24  3670 
2 A  3671 
34  2677 


4.77 
.88 
.99 
1.19 
1.29 
1.79 


2  for 
5.?  a 
,B3 
1.O0 
1.20 
1.30 
1.90 


t 

• 

1 


2-Amp  Epoxj?  Bridge  Rectifiers 

Salt  EKh 


PENNY  SALF!  SHY  ONE 
AT  SALE  PRICE,  GET 
2N£l  FOR  ONLY  1^  MORE 


*    Full  W£vb3   • 


n 
u 


r 


Ord«r  by  Cot.  N<».      ZA134B 


and  PIV 


e 


PIV 

so 
100 
200 
40O 
60  D 

a  00 
looo 


4.59 
.69 
.79 
.6  9 
.99 
1.19 
1.29 


MICROPROCESSORSfl 


.60 

.70 
.80 

.90 
1.00 
i.20 
1.30 


<  MEMORtESn  Mc««H)L 
! -SUPPORT!  c  ISS' 

* — ^^      P  21024 


124.M 
14.95   ^ 
9  95  * 


a 
n 
a 
n 

D 

n 


rWSq.  POTENTIOMETERS 

I  n     3A3««3   2»  Titri  u|triBhl.tr(W  64  PENNY   SALE! 
"    ^A3a64   29  Turn  flat,Lir|M  64  cttt**TBOI 

Choose  any 

2  for  7m 

D 


Vti 


sis  Aft.    an*^      lokrance,     Vif    "lloose  anv  "=> 

FC-teart*.  Ordftt  by  Cat-  No.      ^  *     ^   TOC     U    lO  •*    C 


**fty,H»b1»  In  C*i.  n^    2A3B63  «>**IV.        ^a.:h 


104 

a«o 
soo 

iK 
2K 

an 

lOK 

lOK 

KOK 

106IC 

2O0K 

900  K 

1 


* 
* 

* 

** 


Zi02-Ll 
□  2111 
n  2112 
D  27tir 
G  MH42Q0Pn 

a  IIHI52«C 

n  afi2 

P  &£24 
□  «32B 
O  e2Sl 
P  K55 


;: 


I 


X 

m 

I 


Err  DM 


I      KITS  BY  POLY  PAKS 


© 


SUI^R  ETOIVO  KITS 

.  ^  I  I  1  1    J   r  I   r  /  /    y  ^ 

ONLY  $1.98: 

"  f  I  f  i    t    I  I  I  1  1  *  \ 
*  MONEY  BACK  GUARANTEE    *AVGWT.6  0ZS. 


BUY  1  Q  KITS  a 
CHOOSE  11 TH  FREE] 


(Ord*r  by  C'f^  Nql.,  «•*  p*riinth«»i»]i 

lr.h    atl    kt^yx    (2A1524}      

win?,    ^i-lbg    {  243643  \     . 

ffL(.iw,   leads    (2A2al3j 


D   lO CALCUt-ATDR    KEVBOARO^,    11^] 

D6 LrNE    CDRDE,    K-Et.    [f^,    twin   jj  I  !-: 

n  30 — .NEON   LAMPS,   i^h-2  Hlylc.  rctl 

n  3—17024  ROMSh  fiiclory  f«l]yul«.  hnhby.  useable  (2A3726) 

n  40^ FT  SHIELD  CAHf-i;,    l-r-fmL-n-ahiekl.  Jf££  wire,  vjtiyl  jJ^ck   (2A3977) 

DS* — TRANSISTOR   ELECTRO'S,  aautil  vaiuea,  upritefi,  axNtls.    (  2: A 2747  )    , 

n  3 — 5OUKO  TRIdCERS.  hrtndctap  tripKera  Ecr.   w/amp    (^2A3«ZSJ       .  .  .  . 

n  6— IC    SOCMCTS,    i=^.l,  4- Ma  and   d-lS'a,  low    pr*jl   f  SAafiSl  > 

n  15—6V   TEST   INDICATORS,   w/J^ads,    srrflin-o-whpm    <  2Al92a|     .  .  .  .  . 

03 CLOW  ■«  PA«  ELS.    :!;%.l",    i  lOvac.  Elow-n-dark.  ifret-n    <2A3690I     ... 

G  400  PARTS  AN  A  BOARD,  preiitest  wflst  on  p.c.  hfnirrts    (2A34D1  >    


n  150 METAL    FfLM    RESISTORS, 

n  IS lUmSO   "LEOS"    RED,   prLjnp, 

nan M»NI    Tfi'lM    POTS,    i.i    1    uii'.ii. 

□  10 VOLTAGE    PECULATORS.,  TO 


V^    wiit<.>«,  t^ciUir-t'Judmr,   \A-rL<.i^    C2A3413) 
I«hiJk,  Lik«  ?bfV5C].=^  1    I  2A3369}       


1   lui-ti,   V*W    f2A334S)     .  . 

\i  ifl.tfr,  ISfJOK  t^tc.  1-mbbi'   <  243330 1    

D30 PANEL   SWITCHES,    f.:j-L;Lrieje^   n]ldb>,   mod,    IIOvsiCh   ftc.    (?A32ee> 

D  ai>0-Pt.  ftESISTO*^  SPCCIALr  1/4  tii  2W,  inetftl,  cuibtin  (iAa0S4f    

U  4* — AXIAL   tLECTRO'S,    nKSld  ^itlue.i  to   ie<J   mf.  vok*    (2A3227) 

[■J  40 upniCHT   ELECTHO'^S.   asfltd  volls,  vnUiea  to   llflnif   ^2Aa22«|     .......-, 

iJ  19* — MOLCX  SOCKETS,  [lina  fit  all  ic"s,  moet  pop'lr   (2A3144J 

n  100 — TEnmiNAI.  STRIPS,  i\i,  to  fi  tujis,  for  ^solder  (2 A3 136  i 

a  IS — SLIOE   CONTROLS,  btflsl  %n]uos.  \'ol,  Irbie,  bRse.  etc.   ( 243067  > 

n  lO — PHOTO  ELECTRIC  CEtLS^  CDS  panuaJie  *iv|«*,  jt^!?*    (543062  J 

n20O HALF   WAITERS.    fOlfiT   COdcd,    TEirhthTl.    [irnCf   molfll    (2A3046> 

n  100 — ^WATIONAL  IC  BONANZA,  lme«F5.   7-100  s.  rftni.^,  cliNcSia.  LListt-  .tf^d   OA39«0) 

4fli — HORRV  LEDS,  na:Ht    fihnpea,  re*!,  unlenlei]  mostSj^  ciJiUnhlfr    rZA2699)    .  .  ,  -  . 

IS LM340T  VOLTACF  flEOS  hobby,   ii«Evrt!i]&  r,   m    a4V,  Tr5-22n    C2A263S^    ,  .  .  - 

too — CAPACITOR    SPECIAL,   poly'i,   di]>s,   moliiecl,    mii;».   rfistia    t2A273S)     

IfrO — TWO   WATTERS,  ^  i^i-boii^  mclal.  i]Tt?c,  et<;.  umrkfl^d,   tn^rtds    f2A373fi>    

lftO_^POLVSTYBE*IE  CAPS,  ilfl^*t  vaki?»,  vjvlh^Lif^s.   hi^Q   12A2729^ 

30 — SHOE  SWITCHES,  hrtH(   to  diMil,   many  typrs    ^2A2726^ . 

15 NPH  Pf^WfR  TRANSISTORS,  TO-rl   HNriCRS  ri?k'i:LisH    uMjible   {2A26t7^    .  . 

Z00> — PRE -FORM  ED   RESISTORS,  cotw-i-o-difd,  p-i.  vr^.H-M,  *ssi»t  valu^fl    f2A2609J    . 

100 — PLASTIC   TRANSISTORS^  TO-92.   aKsi    vjihies.   miifltly    u.^t^itbEe      (2A2604S 
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100 — CfISC   CAPS,   ri'.o-    N 

90 DIP  PRO   MVLAR   CAPS.   Siajut 

G300^^P»FCrslON  f?ESISTORS^  t 
G  30 — VOLUME  CO^irPOLS.  siwEle. 
D  ISO — SWITCHING   01  ODES,    INJI 


D  75 SN7400  IC'sh  risruki-d. 

Q  VOO-1N40QQ  RECTIFIERS, 


[«TIK    learl-i    (2A2S#B> 

•vjUues  A   votiiLsifii;,  ftuv.^i    (2A2S97  3     .      . 
rr  ,  */i  t(j  2.    rrtarltflnl,  IPFid-*.   (2A242a>    . 
,  dotiblefi.  ariiil  a  haft  a  valuus  '(3A242i   .  .  . 
in.  most  pop1^^  mrisily  jrtjud    jSA 24161 


iiidRtlj?  useable.   w^Jrte  jiast   ofSNif'fl;   (2A241BI     .      . 
I   amp,   alU  moat   rrtp,  n^st.  mostly  gfjyci    {2A2417) 


S&le 

.  1.9B 

.  1.9B 

.  1.9A 

,  1.9B 

.    i.sa 

.     l.SB 

.     1.9a 

.     1.9S 

.     1.98 

.     1.99 

.     1.9B 

.     l.»9 

.     1.9S 

1.96 

1.96 

.     1.9B 

.     1.9B 

.     1.9B 

1,96 

1.96 

i.&a 

.  l.Ofl 
1.99 
l.$S 
1.9S 
i.SB 
l.aB 
1.9B 
1.9  6 
1.9a 
1.96 

i.aa 
1.9a 

1.9S 
1.9B 
1.96 
1.9S 
1.96 
I.9B 
i.90 


""HfT mSG'* 01 A^ KITS  -  "The  Econo's*" 

BUY  5  KITS  —  CHOOSE  THE  6TH  FREE'    MONEY  BACK  GUARANTEE! 

Quantity  Description  fOr^mrbyCBt.tta^wmptt'MAt^tUi  Sale 

Lj  30 — RADIO-N'TV   KN06S,   a^st  ?1*b5,   t'oJorss.   s]34Jpe;^    (2A217>  ................  .*1.19 

n  10 PRS   PHONO   PLUQSN. JACKS,   HtA  «tyl«,    1-0  iiLuji*,    lyjUL-lt*   {2A$5'403)    -  1^19 

I  ;  3S DIPPED  SILVER  MICA  CAPS,  includp^  rect  lyrKe*  loo,  aaist  <2A4B6> 1.19 

n  75 PREFORMED   DISC  CAPSh  for  p.c.  u*p.   vv^l   viilyts,  uu  uj   2KV    <2Ai2l»|    ....  1.19 

j  I  iq-_Me.2^^  WITH  RESlSTOfl,  lt>t    llO^HC  i\i<^,  in.<f«t,  Ittids    (2A1222) 1.19 

I  i  12 ro-s  HEAT  SINKS,  fy-r  TO- 5  m*tHl  ^  ]jfenJi4te  irvna^starj?,  fiti  ly]i^   l2Aia32>    .  ,  1-19 

D  12— tRAKSlSTOH   SOCKETS^   a^sl   sHyJits   fur  NPN  n   PNP   ^yii.t:a    (2A1906}    .......  1.19 

Q  20^— THERMISTORS,   ^^  ri,'Ni:;tur  Ol^U  cJi'^nESv.'^  h'UIi  t^tEc]>,  p nj.tecl £: T    {  2A204B)     .....  1.19 

G  40 ^INSULATEO   JIF   CMOKES,   rt;j;iKl.r»j-   n   SCj.   Jillt'le.l,  imiWd    (  2A3203  ) 1.19 

n  30 — .WIRE  NtiTS,  Me^t,   4   b^LFt;  t^jidfMl   ^irffji  tupelher-    <2:A3724|     ,....,  I.IB 

n  3 BLANK  PC   BOARD'S,    Ij^+i's.   :iinih?i-  ki^JeiI,   C-ic:>    (  2^3633 > 1^19 

D  2' — BLANK  PC    BOARDS*   (iKSrs;,  cJihUbS^  aided,  G~H)    {2A3824I 1,19 

G  10 OPEN  FACE   READOUTS,  tiliijrleA.,  nlijuhi^a,  ^onya  madalitj?  seirs  (2A39S2>    I.l9 

L'  3 ''PlfiGV.BACK'    IC    SOCKETS^    ■.vill   hoEil   2-L4   pin   ir"i-on-H-rflab    {2A34e«>    .  -.  1.19 

<  .  FIBER  OPTIC  LIGHT  PIPE,   12"  kuiK  >LkKlily  pulitiiKtsd  b-ndu,   vin^l  ja^k    $ZA2«93|i    .  .  .  I.IB 

I     4 FERRITE  "STICK-  ANTEMMA,  7  "x  Vs '\  HH  SciLitt,  FiaJier  hi-fi  ectpt    I  2A34&0)     .  -  1-1* 


-TUBULAR   qAI>Si   i\i^'-\   Tiiii^'iii'i.\.   liLaaiLk,   nayLur.   valuea,  volls    (2A219)        .....     1.19 


[_   B(  _  _    .  .        .         _ 

l^.  ^E LOW   NOISE  RESISTORS,   frtr  lip-fh  tni:'L4L|   fiMn^  R  l^c    V4   10  2W    |2A230)    ..,,..  1.19 

Q  BO POWER   RESISTORS,  wcr^HwitiiincJ,  vh,  bin,   up  25   w.   rub^L    (2A22a|i     .   .         1.19 

I  ;  6D— i;OJL5  AND  CHOKES,  r-f,  :ji«t,  p^vraKiiir,  1-^,  *!i:t.  <:?A39T>  ..,,...... .  1.1 0 

G  75 HAtF  WATTERS*  resistors,  coiwr-UiJiivnl.  (!iirho.l"ilm,  moil  [*&p  (2A494!I>    ......  1^19 

D  10 SOtAR  CHIPS,  Hillc^m,  "broken  en e ruf y ' %  nmh  ijhiil  O.&v,  auat  mils  ^  2A5083)  .  .  1^19 
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Orikr  By  Cat.  Nih|2A3fi67  4  Typ«  N«. 


0 

D 

.3 


I 


I 


V  U 


Its 


s 


u 

c 

[^ 

I— 

c 
c 

Q 
L 

g 

a 


I 

s 


Tyipo 
74LSDO 
74LS02 
74LS04 
T4LSD9 
74L510 
74LS11 
74L6ia 
74iS20 
74LS21 
74LS22 
74LS37 
74LSao 
74iS32 
74LS37 
74LSaB 
74LS42 
74LS47 
74LS74 
74LStlO 
74LS92 
74LS93 
74L&1D9 
74LS112 
74LS113 
74LS114 


Sata 

.32 
.36 
.32 
.32 
.32 
,64 
.32 
.32 
.32 
.30 
.32 
.39 
.48 
.45 
1.19 
.99 
.49 

.63 
.B9 
.S9 
.66 
.56 
.45 


Tjfpfl 
74LSt32 
74LSiaB 
741.S139 
74L61S1 
74LS193 
74LS1S6 
74LS160 
74LSlfil 
74LS162 
74LS16a 
74LS168 
74L5169 
741.5173 
74tS174 
74L510D 
74LSt9l 
T4LS192 
G  74LS193 
~  74LS19S 
~i    74LS197 

2  74t.S2B7 

3  74LS266 
74LS366 
74LS3CH 

n    74LS390 
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C-IHOS 

Onlflr  By  Cat.  Ho. 
2R2320&TT1H  Ho. 

T)fM« 

Sala 

Tyfpu 

Sai« 

n  CO 4000 

$.29 

a   CO4022 

1.19 

U   CD4001 

.ao 

n    CD40S3 

.29 

!~1    C  040  02 

,20 

i      CO4024 

.79 

G    CD 40 06 

1.19 

-    C0402S 

.34 

a    CO4007 

.39 

"     CD40J17 

.69 

n    CD4CI0B 

.79 

::    CO402B 

.69 

U    CD4000 

.59 

-    C04029 

1.19 

n  CO4010 

.59 

L    CD4030 

,49 

~    CD4qii 

.29 

C     CD4033 

1.60 

"      CD40t2 

.29 

r    CD4036 

,99 

Q    CD4013 

.69 

1       CD4040 

1.19 

r     CD401E 

1.19 

r     CD4041 

1.2s 

C    CD4016 

.49 

"     CD4042 

.fte 

r    C04017 

1.19 

CO4046 

1.79 

r     C0401B 

1.19 

J    CD4049 

.49 

>:'  CD4  019 

.40 

"    CO4066 

.79 

Z     CO4020 

.69 

CD407  1 

.29 

p    CD 4021 

1.29 

::^i 
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Send  for  your  FREE 

POLY  PAKS  CATALOG 

FEATURING  THE  WORLD'S 

BEST  BARGAINS 


IN  ELECT  ROM  I CS 


YftrniB:  Add  TK}t;taeH>     Rated  :  netHlQ 

Retail:  l5-lfi  Del  Carmine  St,  Wakefield, 
MINIMUM  ORDCR  —  $6.00 

POLY  PAKS 

P.O.  BOX  942  A 
f.VNHFiEL&,  MA. 


COPVeiGHT  1978  -  POL.Y  PAKS  INC. 


P2 


183 


ADVA 


KIT  $11^ 

ASSEMBLED  $1735 
ADD  $1.25  FOR 

POSTAGE/HANDLING 


FREE 


ICor  FET's  W!TH 
$5&$10  ORDERS  t 
DATA  SHEETS 
WfTH  MANY  ITECVTS, 


ZENEFIS  a 


VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

•  Typical  Regulation  of  0-1% 
Electronic  Current  Limiting  at  300mA 
Very  Low  Output  Ripple 
Fiberglass  PC  Board  Mounts  All  Components 
Assemble  in  about  One  Hour 
Makes  a  Great  Bench  or  Lab  Power  Supply 
Includes  All  Components  except  Case  and  Meters 


OTHER  ADVA  KITS: 


LOSie  PfiOBE  KIT-Uw  ■*|i;h  CMOS,  rrt,  OTL.  BTL.  HTL  H^iIL  irm  irh->i,T  Mrj«  fC? 
Butit'^ti  pfCTlBi;^«n  4#»i[iit  ptfJiTlly  mvtiH  9!^  tw*fiWJ|flafi.  tiKmUfii^W  *  f*iV*ftft  tjiim  dtam 
uhflyh  Mfi    t^i.jil   LE(i  'fKlijiJC    OC'TyH^ttf  hli  iiit+jd??  M»  ♦'"J  tlip  ^6&i.  ONLY  47.BB 

nxeO  PUcC^ULATCQ  POW£B  SUPftV  KiT6--&^o.T.fi,^£i„T  jwoci  wifh  ihsrmai  J^Mf^s.iT 
ilmiillFtfl.  Co/jtvKi  [l3ia  bfhI  ivpwil  r^oulallbii  di  □'.£%  ii\»ke^  ifKM  idul  F&f  mo]i  il««tN»>tk: 
p«h}i.cT!.  Aiii|*hii  icw  iV  e  sQOtTiA  *V  *  SQOm-fi..  SV  «*  iMmA,  tJv  *  *OlJniA.  16V  ^ 
^dOi!^iA.  S|>€ici'v ''rjicjja  wlfciiiwdarir^  ^.etS  «4 

T>in»  tast-lo  iSFBmtflg  k'm  incumt  ill  oo*i^»n»rtK  wmpMK  *rtillfd  iratructioni  i4Hi  platsfl 
fUHQfglMi.  PC  Ipdsrjjf.  P^hiwr  iiippJy  If4ii  Cq  ncn  indHes  a»  Ot  maian  AdU  Sl.ZIi  par  Hit  *Qi 

tWAit  *K3W1  PRfit  tJflTA  SHEETS.  tKftpliiid-  *iih  mipy  fwifrt  fiWH  tNit  ad.  FR6E  ON 

WtUUfeSt-?*!  p|»  Artip  *yith  *i**v  ofdfrt  tt  S^  o'  «*a«f-74&  Du*l  Op  M^  j*  SrtT.n  f-ion 

f  ET'l  wUh  wsry  Ofddr  Ct  STOiJf  insf«,  {K>41  rrnf kwt  [ilCir  14  IZf^l/yVOii*  'fiS  Ua™  par  OhWh 

OfiBEfl  fOPAV  -All  tttmi  lubjam  t*  prlof  u/*  iM  iit**i  wjblain  lo  (Jmnafl  wif^kvui  notich 

Atj  Ksm*-*™  li^tt  ^fflfiiK.  pirr^— tOO^  h*nc«HMflt  ittttft 

iAnirE   FOR    FflEt   CATALOG    £77   ^tfrrlng   ounr  760  ;E![wiic4n4ui:4i?($  ciwrivd  in  ttoniitc: 

Send  I:3t5tilnp. 

TEHMS.-      Sfliid  ^hcck   dt   mp^st  (jnfaf   lUJS    iuniJsl  wrth  luilaf    Adri  *&%  .pjuxpgii  Ich'  tJ-S.^ 

CtirMdA  ind  MdmIC'O.  S3.DD  *iandliii(j  c^ar^  on  iifdnr;  unzber  S'lD   CaJ'F.  miidArtf  tdd  Q% 

t*k   ^nr^'n'i  '■"Ifri  hM  IWa  taal^e-  COD  pntei-uid  S^.QCliurvKZ  dLB^ 


MORE  SPECIALS:        # 

RC4lD5DEsr  'ISV  0*  SOrnA  VOUTAGE  REGULATOR  IC.  VerV  *f^Y  tf 
use.  Makes  b  rHWE  Hi:gihly  RBgulated  rIBV  Sup^y  for  OP  AMP's,  etc. 
Roquirss    Dnly    u  nrflgu  kUhd    DC    l1£E-3ttV!!   and   2   bypass   capactEors. 


Willi  Dats  Shteei  inii  SdiSmatHts.  S-pin  mDIP 
R<?()T^OuatJ  741  LuwNoiTi  Op  Amp  mOIP 
LMT3C14  FWl  Miiltipte^  Swfw  DpniociM(ator  D3P 
LMZm  FWI  If  SLibsyitem  <IF  Amp.  Oet.,  Uimi-teM  DIP 
1NS7Q>3  Hot  Catnar  Diode  D.4V  @  ImA  a.1ri&  DOSB 
^ENERS-Specify  Vattage  3.3,  S.g,  4.3,  5.1.  G.3,B.? 

D,1,  10,  12,  15.  16,  ie,  20.  ?^24.  27.  ur  33  V  111  OK) 


St, 25 

S0.35 

0,99 

0.99 

1.00 

40CmW  4/St.OO 

1  Watt  3/St.OD 


•  MONEY  BACK  GUARANTIE 

•  ALL  TESTED  AND  GUARANTEED 


ADVA 

SOX  4181    EP,      WOODSIDE,  CA  94062 
Tel.  (415)  851  0455 


ELECTRONICS 


RECTtf 

1NflJ3TP 

tM74BtA 

1KQT4 

1ll4l]tl<r 

tlliUlIU 

tN4flU 

INiDOB 
1MNT 
1IU1U 
IMi1E4' 

1iyS231  1« 


ERS 


TRANSiSTORS  ITPAMJISTORS  [THfiKSISIOHS 


i;E3 
LIT 

tow 

ID.'KI 

IB/^I 
2B/S1 

S/ti 

1/lT 
4^1 


VAFACTOHS 
iiy^i4J 

D5  144WH3 

HVH3Q  1« 
MVB3; 
uvteza  ta 

MVIIWl* 

iytV22QS 


SI 


iN?11E 

SO.Jfll 

?pwpai 

IHTU 

.24 

zm<i^7 

ittm 

.4J 

2Kiin 

;n31s 

3/S1 

ilfei!22 

;fjiEi3 

sa.zy 

rniqiH 

^NI7I1 

.29 

tmut 

2N1HM 

.3B 

iwta 

21*1893 

.38 

2^41513 

IHZii^ 

2^ 

2N4ZT4 

1NZ21; 

a/si 

2N43nZ 

jszm* 

Sj'tl 

imzai 

:n?je9 

s^i 

2N^31B 

^ly^fiDfita 

12 

2N13&nM 

ZNZ«D4 

2N4391 

2N2{lliS 

ia.14 

?ra353 

?N3BHA 

J4 

;k«4ie 

jNjgui* 

i,'!1 

JK441&A 

JttJH3 

&1.EQ 

2K435&  to 

ZK1BE3 

s;^ 

JH»fi1 

2lt3S«4 

4^3 

IIMM7E 

.^li]»!^^ 

tm 

2N4«D$F 

m^^t 

Z«J4BH1 

W2in 

«ffli 

2W4SB:B 

?W3fi3tA 

E/31 

21l4«&e 

iNlfl41 

5j:51 

ZM^UUl 

2-113042 

E41: 

ZNbdtB 

JK3e4j 

mi 

2NSI2Bt« 

ZttJB«1 

tm 

ZNEUS. 

2H3MB 

4/5t 

21151311 

2lt3aBlt« 

j;|:t 

JlfBHB: 

?W38flQ 

JNBltil: 

IKiMt  Ed 

Jl/Sl 

2NEia7 

2H3il4 

211^1  a« 

ZN3i21 

&M 

2N«iia 

7113  B22 

.70 

2Ni3eB 

2N3B13 

.4U 

zNaaiT 

ZllJBfifi 

.15 

ZNM32 

?ll}fll3  to' 

&/11 

2NB45-^ 

2N3S9S 

;hM{|g. 

1NJ31& 

SM 

2rir.4fi4 

?l*4gj! 

m 

2II544& 

2N3B54 

3JII 

^IIE543 

JMSaBB^ 

t.15 

2rfRH4 

2M3B}lt 

tjDd 

I2IIESGI 

S.ltJ   J^G631 
Sg.TE   ?'N§«4li 


3.^1 

m) 
fl/ii 

SQ.Z5 

•ill 
*1 

1/S1 
SDJB 

ai.a]) 

SI 

3.f31 
3.^1 

.141 
4i'Sl 


CK4JI 

eras  J 

£1D1 
Em? 

MPFIIM 

MrSB^15 

3E1B» 

SISUQI  io 

115731)0 
TS5TS 

DIGITAL 

!^MM573«K 
^N7i1D11N 
^1174 1  JIN 

£liT4TEI| 
SK7490N 


•am 


tlNEAR  IC 

LM341tK-i 
LM3anT-5 
LM34DiT'B 


tiMiivaiirn 


tisi 

3,fS1 

■m^ 

4/lt 
4.'P 
4l'(T 
4^1 

s.n 

3/SI 
IC'j 

.n 

AE 
M 
-IB 


S.>11 
3rei 

Zj'SnmiEARICi 


LU34CI124 

l,M377N 

|.M3(gN 

NC&ElA 

LMlDBCbf 
LIVI7D3CN 

I  UT33M 

LUT41i:M 

LMT4]£N^ 

LM?4tCN 
■Map  CJlf 
749  Ci  DIP 
*44CI*mBIF 
Litl3HH 
LU14JBiy* 
LMZtlTiy 
KRZi&BCP 

2  want 
,~'E:A3a2aft 
-'*;i;a304& 

'fgjLM3aJ5Nl 
.44 


:$0.3B. 
li'St 

2iit 
am 

12.-DO 


LMISLI-H 

lm;i9ian 

LM3D?H 

LMUDBN 

LM3D3K 

LHd^lN 

LUl  RISK'S 

LM32VK'FZ 

LM32fl^]£ 


.!7 
■V 
JH 

.»{) 
1.35 

1.J& 


CAS  DBS 

RC4iH0 

RC*lWTK* 

Fl£4T95l3N" 

Ht;4t95TK' 

LiM42Hi£« 

RC<t5|iBDU 

fISiEUV 

NSE5BV 

BdJB  OF" 


Si  ZU 
iJil 
1JU 
LJD 
1J1> 
OD 

i.W 
1.2t 

.rs 

JB 

Jitl 

31.00= 

441 

J4 

,fi& 
.3Si 

I.B9 
Jl 

1.15 

3m 
t\.*i 

I.E5 

I.B>S 

m 

■9* 

LJ^E 
.62 

.is 

2.?( 

1.2* 

l-li 

2.Q0 

.55 

.M 
1.26 


1J9  iD|l1?£4dl 


•S^        *SUPER  SPECIALS:      ^ 


IN 34      GiHTi)iiniMm  Dkxte  10.i^1 

1N914     l{lO\//1ClmADi[n*i?  20/$1 

1N4D01  50V/1A  fTflCtlfter  15y"S1 

1 W4 1 E4  30 V  1 N  91-4  K/S1 

BR1  SOV  %A  Brid^  R«<:  4^St 

3N  2:^32     *«PEJ  Trijcisiiu>r  ft'SI 

2N?907  PMP  TranstitDir  B,f$i 

2N  30&5  Power  Ki*tor  10 A  SO.  75 

2N3904  WPM  Arvip./S*  ilTOO  S^ST 

3N 39D&  PNP  Amp/Sw  .i1 00  S/^l 

CP65U  Powor  FET  7^nip  $5 


T^SAZBOIWl  Dtotte  Att^ 
MPF10Z?OOMHz  RF  Amp 
40673  MOSFET  RF  Amp 
UJV1334  QuBtt  741  Op  Amp 
t,M376'  PciS  Vfpff  RFtf  (iirUP 
MFSSS  Tinier  niDlP 
LM723Z37VReqDrP 
LM741  Cump  Op  AiniJinDlP 
LIV114S-8- Dual  741  mDIP 
CA30S[i  5  Tifani  At r^y  PIP 
RCA2&Fwr  Xrttw  1A  30W 


RF391  HF  Power  Amp  TransKStor  TO  2&W  9?  3  30MHz  TO  3 
55SX  TfiTnir  TjjS'UiT  Different  yirwjul  irdm  5S5  twMaVi) 
RC4194TK;  DuJil  Ti*<^kiny  Pftgutmor  iO.^  lo  30V  0?  ^OOmA  T0-6€ 
KC4195TK  Dttal  Trst:king  ndgukalor  "IGV  &  100mA  {TO-fi6f 
8036  Waveform  G^nsTatyr  •  n  a  Wav«  WlHi  Circuits  &  Data 


?;S1 

m^ 

.94 
.55 
.33 

3/Sl 

B/$1 

3/^1 

.62 

.7& 

l&.OO 

3,'5l; 
$2-50 

$3.75 


SPECIALS -THIS  MONTH  ONLY 


Germanium  Diode  6QV  10mA 
Germanium  Dioife  SOV  ZQOmA 
Sitlcon  Diode  IDDVIDmA 
Hot  Carrier  Diode  (HP2800,  etc j 
Power  Varactor  1  -2W  Out  @  43ZWlHz 
(Specs  &  Circuits  included  with  F7) 
DIODE  GRAB  BA G -Mixed  zeners.  rectifiers  etc. 


1N34A 

1l\t270 

tN914 

1N6263 

F7 


2N7Q6 
2N918 
2f\l260g 
2I\I2320 

21\t3904 

2hl4122 
2N4SG9E 

E112 
TIS74 

TD-220 


NPN  High-Speed  Switch  75ns 
UHF  Transistor— Osc/Amp  up  to  1  GHz 
P-Ctiannei  FET  Amplifier  250fljLimhos 
NPhJ  Dual  Transistor  3mV  Wlatch  ^225 
NPN  Amp/Swrtch  ^100  40V  200mA 

PNPRF  Amplifier  &  Switch 
1\l-Channet  Audio  FET  Super  Low-Noise 
1 50  Volt  PNP  Transistor  for  Keyer 
N-ChannelFETVHFRF  Amp 
ni-Channel  FET  High-Speed  Switch  40si 

Mounting  Kit-Mica  insulator  &  bushiny 


10/$1 

4/$1 
25/Sl 
$1.0  Q 

S2,00 
50/$1 

4/$1 
4/$1 
$1,00 
2.95 
B/S1 

3/S1 
2/S1 
2/$1 
3/$1 
3/$1 

10/$1 


LM308H 
LM309K 
LM317K 
LM380IU 
NE56SA 

LM723CN 

LM747 

2102 

2740  DE 

CA3018A 

CA302SA 

CA3075E 

RC4558 

N5556V 

I\I5558V 

8038 

8223 

LP  10 


Low  Bias  Current  Op  Amp- Super  709 
5  Volt  Regulator  TO -3 

Adjustable  Voltage  Regulator         2-37V 
2  Watt  Audio  Power  Amptif mr  D IP 

Phase  Locked  Loop  DIP 

Precision  Voltage  Regulator  DIP 

Dual  741  Compensated  Qp  Amp        DIP 
1024-Bit  Static  RAM  (1024  x  1)        DIP 
FET'lnput  Op  Amp-  like  l\IE  536/^A740 
4-TransistDr  Array/Darlington 
RF/IF  Amplifier  DC  to  120MHz 

FM  IF  Amp/Limiter/Oetector  DIP 

Dual  High  Gain  Op  Amp  mDIP 

Precision  Fast  Dp  Amp  mDIP 

Dual  Hi  Gain  Op  Amp-  Comp.        mDIP 
Function  Generator/VCO  with  circuits 
2S6-BitPR0M  (32  x  8)  SOns 

LOGIC  PROBE  kit-TTL,  CMOS,  etc. 
Machined  case  inctuded-y^  hr.  assembly 


$0.84 

.84 

3.50 

.94 

,94 

3/$1 
2/S1 
Si  .75 
195 
,99 
1.45 

1.45 
3/$1 
2/$1 
3/$1 
$3.75 
2.89 

$7.8S 


SEND  FOR  ADVA'S  NEW  1978  CATALOG 
OVER  700  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  13d  STAMP. 


ELECTRONICS 


BOX  4181    EP 
WOODS  IDE,  CA  94062 
Tel.  (415)  851-0455 


A24 


184 


f 


round  the  uiorld 


Meet  adventure  head  on.  Shipmates  wanted 
who  yearn  to  achieve  for  themselves  rather  than 
be  pampered  aboard  plush,  pretentious  cruise 
ships.  Share  this  adventure  with  a  small  conge* 
nial  group  in  a  highly  Informal  atmosphere  with* 
out  regimentation  or  timetable.  In  this  age  of 
luxury  and  self-indulgence  our  expedition  offers 
a  unique,  exciting  opportunity. 

YANKEE  TRADER 

(Famous  oceanographic  vessel) 
Length  180.  Beam  31.5, 1106  tons 

9  MONTHS  -  SHARE  EXPENSES 


Ports  of  call 

Cape  Haitien. 

San  Salvador. 
Panama* 
Pitcairn  Island. 
Easter  Island. 
Rapa.  Tahiti. 
Ahe.  Moorea. 
Galapagos. 

Samoa.tutuila. 

Danger  Island. 

GuaBacanal. 

Tulagi.  Bali. 

New  Guinea.  Java 

Madagascar. 

Zanzibar.  Beira. 
Capetown. 

St.  Helena. 
Ascension  Island. 
Rio.  Devil's  Island. 
Paramariba. 
Martinique. 
Antigua.  Exuma. 

Nassau. 


m" 


.** 


^^itifilffft  -m 


%. 


I'^AIkllU 


*      *  t^lv  lliiiht^ 


H 


•* 


JtM      't 


*t       4^Bt-4'ii>l4«4 


9U  Utitma       *, 


.  \lai|<li|»«P 


••...•• 


« 


* 
« 


N^fllr 


m 


Adllf1k-14 


Cllll^ 


Please  send  me 

your  free  'round 

the  world 

expedition 

boolclet. 


lt>tC 


Xip 


r  0.  B«  120.  Oept  ftW 
llla«ll«jdl.FI«rtda33]39 

®  \AArK$ammer  Oubes. 


* 
• 


• 
• 


185 
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Frequency 
Counter 

$79 


95 


UTILIZES  NEW  MOSLSI  CIRCUITRY 


You've  requosted  It,  and  now  \t\  horel  The  CT-50  frequency 
counter  kit  has  more  features  than  counters  seUing  for  twice  the 
price.  Measuring  frequency  is  now  at  easy  as  pushing  a  bunon,  the 
CT-50  will  automatfcally  place  the  decimal  point  in  all  h>ode$.  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT>50  mobilQ?  No 
probiefn,  it  runt  equally  as  vv«ll  on  12  V  dc  as  it  does  on  110  V  ac 
Want  super  accuracy?  The  CT-50  us#«  the  ¥K»pular  TV  color  burn 
freq.  of  3.579545  MHz  for  tin^e  base.  Tap  off  a  color  TV  with  oyr 
adapter  and  get  ultra  accuracy  —  .001  ppml  The  CT-SO  offers 
professional  quelity  at  the  unheard  of  price  of  $79.95.  Order  yours 
today! 

CT-50,  60  MHz  counter  kit ,,*.,*.,, .,,.,.  S79,95 

CT-50  \NT^  60  MHi  counter,  wfred  and  tested    , .*,...,  1S9,95 

CT-600,  600  MHi  prescaler  option  for  CT-BO,  add .,..  29.95 


SPECIF  ICATIOI^iS 

Sensitivity^  lass  than  25  mv. 

Frequency  range:  B  Hz  to  60  MHz,  typically  55  M Hit 

Gatetime:    1    second,    1/10   second,  with  automaetlc  decimal 

point  positioning  on  both  direct  end  prescale 

Display:  8  digit  red  LED  A"  height 

Accuracy:  10  ppm,  .001  ppm  with  TV  tjrne  bas«t 

Irtput:    BIS^C,  1  megohm  direct,  50  Ohm  with  pre^cale  option 

Power r  1 1 0  V  ec  5  Watts  or  12  V  dc  @  T  Amp 

Size;  Approx,  6"  x  4"  u  2'%  high  quality  aluminuTn  case 

Color  burst  adapter  for  .001  ppm  accuracy 


CLOCK  KIT 

6  digit  12/24  hour 


Want     a     ctock     that 
looks  good  enough  for  your 
li^ng    room?    Forget    the    com- 
petitor's   kludges    and    try    one   of 
oursi      Features:      iumbo      .4''     digfts, 
Polaroid    lens   filter,    extruded    aluminum 
case  available   in   5  colors,  quality   PC  boards 
and  super  instructions.  All  parts  are  included,  no 
extra?  to  buy.  Fully  guaranteed.  One  to  Xvhq  hour, 
assembly  time.  Colors:  silver,  gold,  black,  bronze, 
blue  (specify). 

Clock  kit,  DC'5  *  .  *  . 

Alarm  clock,  DCS,  1  2  hr  only 

h^obile  clock,  DC-7 ^  *  ..*.*.,. 

Clock  kit  with  10  mln  ID  timer,  DC -10 


VIDEO  TERMINAL 
KIT  $149.95 


havtHMtil  vMI  m   tV   Ml  to  tmvmmw  t^/ml^wm  Hi1|WKli>4  l»rmliwl 
n^nf  Th^v.^dti  ii*  t^Afi*  t  p«4r  tweiptr.  e*vv^  itmiwtti 

txt  and  «t    r.a*,  t^Hl*  Hmc  *  9  3.  Tfirn  't^fBm  It*  r»  iPl^fl'T     " 


TM37lt    ilim  mini  ii"li  T| 


*   *  A 


$22,9  5 
.  24.95 
.  25,95 
.  25.95 


Assembled 
$10.00 


and     tested     clocks     available,     add 


CHEAP  CLOCK  KIT  $8.95 

DC^  Fedtur^ii  Poe%  not 

•  6  digit  .4"  LED  jncladie  tN»tiJ 

•  1 3  O'  24  fojmat  or  tfenfformw 


PC  Board 

Tianitqjmer 
SI  49 


500  MHz 

PRESCALER 


*  » 


^Kfcnd  9h9  rsnil*  of  your 
counter  to  6O0  MHi.  Worki  wiit^ 
■  II  countHf^  LofA  ttim  tSO  mv 
ivvtilivity,  Sdwjfy  "HO  Or  ^00 
Wjr«d,  tsstwJ,  P'&ia     S59Q5 


CAR 
CLOCK 
KIT  $27.95 


*Li  ium4;hg.4"  Ll£0  ttldOvtl 
■  tmtf  ^  a^  eolw lit  Hflaiiup^ 

11  £?Tas 


'-   i.-'i  i^a 


AUTO'OEMVIEFI 
12.&Q 

«)iiplitr  lit  hffhi  hvti  fltxgHii 
4ng  la  amtiiait  thplNl  i«9«4 


30  watt 


2  malar 
Power  Amp 


TK«  flKT^m  fl£  class  C  OOi 
amp  now  liWailAl}!*  mail  or  dor  T  Fauf 
Watti  in  fof  dO  ^Atts  put,  2  in  f  o*  15 
ovt,  t  in  for  B  out,  irKrrsdibl*  mlut, 
c:i>rrtpf«t«  with  ail  parts.  intTructiorvi 
and  datJiili.  on  T-H  ret«^.  Caw  noi 
»r%claijtflwj'. 
Cwnpi^ie  Kit    f*a   1 S32  f55 


CALENDAR  ALARM  CLOCK 

i<  Ft  FTieKjil^  «vpfirtiii»rrB  •scac^i  ta^, 
bMii^  it  irrto  walL  •lati^t^  >^  ^mbvi-  car* 
FiATUAESi 

*«  Cvt^  .&~  Higfi  LED     *  t3/?A  Mitui  Ffft^vua: 

*  J'T^  34  Ham  r  AUrr-  •  1001  «it«  dAW  iM  Ft 

V  B  itiwit    b«c1l  Mft  trrUri  Dwtft  m  ttil  ctlitf 


DC  9     ......... 


,...*34.9S 


LINEAR 


REGULATOR 


5314  Clock 
74S0O 
745112 
7447 
7473 
747  S 
7490  A 
74143 


$2.95 

.76 
.7fl 

.55 
3.5D 


555 
BBS 
bGQ 
5S7 
1458 


t  ,50 

.78 

1.49 

1.49 

.50 


LED  DRIVER 

75491  .50 

75492  &0 


7SMG 

a09H 
340K  12 
7B0S 

7813      41 
7S1B     *^ 
7B18 


C7 


TRANSISTORS 

S1.49  MRF23e30WVHF  Sn\95 

.89  NPN  aN3904  type  1  0/$  100 

.     .@a  PNP  2ht390e  type  10/$1,OO 

.99  NPN  Ptawer  Tab  4aW  3/$  1,00 

.89  PNP  Power  Tab  4QW  3/$1.0[) 

.89  FET  MPF  102  tvpe  3/S2.00 

.89  UJT  2N2646tvpB  3/$2.00 

.89  2N3055  NPNi  Pdwot  .75 


DIODES    1KV.2  5A 


5/Si^aD 


lOOVJA 


1Q/$1  00 


1]N914A  ivfK 


50/$2.00 


LED  DISPLAYS 


riHJD  3§9  .75 

FNDSIO       ...  t^ 
DL  707  .  t.25 

HP  7730    t.2& 

Red  Po4voKf  Filler 


741  OP  AMP  SPECIAL 

FacTfiry  prim*  rn«ni  dip  wtrh  both 
KtfroH  at^^i  741  part  num|»trf 

10  for  $2.00 


4.25"  K  1  t?5 


,59 


SOCKETS 

14  PIN  5/S1.00 

16  PIN  5/5100 

24  PIN  2/S1  00 

40  PrN  3/$Z00 


FERBIIE  BEADS 

15 '$1.00 

6  noi«  BMun  Bcacli, 

5^1  jOO 


P.O.  Box  4072  Rochester  NY  14610 
(716)  27V6487 


TELEPHONE  ORDERS 
WE  LCOME 


'fiuiHii  cD^r^  { 


^tlitffiDlinl 


5«1  ltf«CtiQf> 

9u«r«niM)cf  or 
m  «  ns|r  ra- 
f  u  n  d  ■  d  . 
COO.  add 
SI. 00  Ord*t 
uiid4r  $tO,00 
add  $.75  NV 
i«iid«ntt  add 


R8 


MINI -KITS 


TONE  DECODER  KIT 

A  campl«t«  ipiw  dacoder  on  a  iiikgle  PC  6n«iii 

PmiMim.    40D5O0O   Hr  idjuilJibit   liaquancv 

rai^,    HhaOfe  lagulailoiii^  567   1C.  Uatlyl   tot 

iot^M  on*  diKodint.  tont  bvn  dauctHm.  F SK 

dtfTiDd.  i4onaMn|i,  and  mtfiv  oiimt  tiu^  UMr  T 

lor   13  etwtion  iDycfieonfe  Ht/XHttig,.  fluA«  on  S 

xrt  t5  i*<irt 

t«nif|i«f  *  K  It.  TD-1  Sd .% 


^& 


SUPER'ShiOOP  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pick  up  a 
pin  c^op  at  IB  f^tl  Great  for  moriiiOfing 
baby's  room  or  as  a  general  purpose  ten 
ampltfief.  Full  2  watts  of  output,  runs  on  6  to 
1  2  volts,  uses  anv  type  of  mike.  Requires  &45 
ohm  speaker. 
Complete  Kit,  BW-0    —  ^  ,,,.,*,,♦,* ,  $4.95 


FM  WIRELESS  MIKE  KIT 

Transmii  up  to  300'  to  any  FM  broadcast  radio, 
uses  any  type  of  mike.  Runs  on  3  to  9  V.  Type 
FM-2  has  added  super  sensitive  mike  presmp. 
FM-t    $2.95  FM-2    $4j95 


COLOR  ORGAN/MUSIC  LIGHTS 

S«e  mufic  come  aiivel  3  diff«tem  ligiiu  flicker 
with  rTHsitc  or  voice.  One  light  for  fows,  ofm  for 
the  mid-range  and  ooe  for  the  highly  Each 
dianneJ  individuaEiy  adjusiabia,  &nd  drives  up 
to  300  wtttts.  Great  lor  partlM,  band  musk^ 
ntte  clLttK  and  more^ 
Compiiil#  Kit^  ML-1    ip,,,,,,,«.,..«.„,..  S7.9S 


LEDBLINKYKIT 

A    §reet    attsmton    getter    which    alternately 
fishes  2  JumtK}  LED$«  Uise  for  name  badges, 
button^p  or  warning  type  panel  lights.  Runs  on 
3  to  9  volts, 
Complate  Kit    .  ^ ,.,..,,,,««»,,  $2.05 


POWER  SUPPLY  KIT 

yJdti  v^ir..L,,^ ,tf  20Q  MiA  ititi  *i  vdHt^ 

«i  1  Amp,  Kl  ifiV  hndrtouljiTioinft^ft  I^Hatini^ 
gim  vntiM  naa.  Kit  >«t  vxtu^&rmm%.  fimoi'm 
&SV.I  1  Afiv»(HilBtQ»VCT 
Ci»rtvivla  1^  II.  PS  3LT  UM% 


SIREN  KIT 

Produces   upward   and    downward   wail   char- 
acteristic of  poNce  siren.  5  wans  audio  output, 
runs  on  3-9  volts,  use^  &45  ohm  speaker. 
Compieti  Kit,  SM-a ,.,,,*,  $2S5 

DECADE  COUNTER  PARTS 

Includes:    7490A,  747S,  7447,  LED   readout, 
current  limit  resistors,  and  instructions  on  an 
easy  to  buitd  low  cost  frequency  counter. 
Kit  of  gkiiti,  DCU-1  ,.*..,*..*•*...,,  $330 


J 


ANNOUNCING--A  New  Generation  of  VHF/UHF 

FM  RECEIVER  KITS 


More  Sensifive.  More  Selective,  Easier  to  Build,  Smaller  Than  Ever  Before  I 
CHECK  THESE  FEATURES- 

#  Lower  system  cQ%t  than  ever  before 

ip-BeHer  seiecffvity,  70-80  dB  adlacenl*  channelj,  ov^r  fOO  dB  wJ!"Ti  crystal  filter  option 
l|frSix  channels  ot  no  extra  cost 
#60  dB  image  rejectfon 

#  Lotesf  design  —  rtew  easy-tg-win^  high  Q  coils,  compo rtmen Hzed  shielding 

#  Easy  to  buildj  test  circuits  on  board  oftow  ^une  up  wftK  onfy  sig  gen  &  vtvrn 


These  low  noise  PREAMPS 
let  you  hear  the  weak  ones! 


Great  for  OSCAR,  SSB,  FM^  ATV,    Over  8000  in 
ui*  thfou^out  ih*  world. 


VHF   MODEL    R7  0    $69,95 


9  Available  for  2M,  6M,   ?0M, 

220  MHz,  or  cofn*t  band? 
•  Sensitivity  0.4i^V  for  20  d& 
Optional  Cfystol  Filter  Kit  %]Q 

Channel  Crystals    S5.95eo 


20dB  gain    • 
MODEL 

PS-LO 
P8-HI 
PS-220 
P16  Wired 


P8  KIT  $10.95 

P16  Wired     $2V,95 
Miniofure  rnodel  for 
tight  spoces  -  only 
\/2  X  2-3/B  inches 

Covers  any  4  MHz  bond  in  range 
RANGE 

20-33  MHi 
83- 190  MHz 
220-230  MHz 
Give  exoet  bond 


UHF    MO  Dtl   R90      S89.95. 

4  For  any  2  MHz  i^^ent  <^  the 

2m-SlQ  MHi  roii9e 
•  Sensitivity  0.8yV 
Optional  crythil  filter  tcif    S10 
Chonnfil  ctystolt    S5,95  eo 


These  new  CONVERTER  KITS 

let  you  receive  OSCAR  signals  and  other  exciting 
VHF&  UHF  activity  on  your  present  HF  receiver. 


either  one 

ONLY  534.95 

Including  crystal 


■^;S'' 


MODEL 

RF  RANGE  fMH 

z} 

IF  RANGE 

C50 

50-52 

28-30 

C14I 

144-14^ 

28-30 

CMS 

145- J 47 

28-30 

C!46 

146-143 

28-30 

C220 

p/o  220-230 

28-30 

Special 

Other  rf  &  M  ranges  ofc 

ov^ibble  on  cpc 

!cic 

il  request 

MODEL      RF  RANGE  (MHZ)    IF  RANGE 

C432-2      432-434  28-30 

C432-5       435-437  28-30 

C432-9       439.25  (ATV)  6!  .25 

Spectol       Other  rF  &  i^  mngei  one 

ovoTlobte  on  speciof  request 

An  extruded  oluminum  oQse  Is  avoilabTe 
for  vhf  ond  yhf  converters  at  $12,95, 
including  connectors,  ond  hotdvwort. 


TEST  PROBE  KITS 


^ 


only  $9.95  ea 


Cor^torn  scope  type  probe^  groifnd  dip,  cobfe,  ^ 
otl  CQcnponenti  except  plug  for  test  equipment. 

If -3      RF  Detector  Probe  for  vtvm;  ^ood  from 
100  kHz  lo  over  500  MHz 
Direct  Probe  for  oc/ohms^  etc* 
DC  Pnobe  w/res  for  1 T  meg  input  vtvm 
Blocking  Capocitor  Probe  for  counter, 
slgnol  generator,  etc. 
Wideband  Detector  Probe  for  tcopef 
High  Z/Low  Copocitonce  scope  probe 


TE-4 
TE-5 

TE-6 

TE-7 
TE-8 


^FREE  1978  CATALOG 

J*  yours  for  the  asking*    NEW  40  poge  catalog  gives 
fJetoili  on  these  ond  other  kits,  inciudlng  scanner 
odbpterj,  receiver  multi couplers,  NPC  power  supp- 
lies^ M*tec^  PA's,  CES  tone  pods  &  mics,  Hy-Goin 
HT'$^  hf  no,,  &  onferwi.    GET  YOURS  TO  DAY  I 


FREE    SHIPPING   ON    LARGE    STOCK   Of 
ANTE  N  NASI  I  1      We  now  oHer  free  <ie  livery 
of  Cush croft,  Lorsen,,  d  Hy-Gotn  antenna}  in  the 
48  sfotes.    Popular  models  such  os  Ringo  Rangers^ 
VHF  &  tribgnd  beoms,  magnet  mount  whipS|  hf 
vertioaljf  rubber  {^ucki^s,  lightning  orrestors, 
Reyco  traps,  W2AU  &  Hy-Gain  bolu^s*    Call  or 
write  NOW!    We'll  be  glad  to  send  free  cotfifogs. 


/ 


miromcs,  ma. 


182-B  BefTTYontRd:  Rothe^ter,  NY  14612 


Deoler  tr^qviHes  Invited 


H16 


IN  CANADA: 

Send  order  to  COM  TEC;  5605  Westluke  Ave,? 
Montreol,  Que  H4W  2N3  or  cafl  514-482-2640. 
Add  28%  to  pricet  ihown  above  to  cover  cuitoms 
dut^,  ^it.i:hange  rote,  ond  federol  tax. 


P9    KiT  $12,95 

P14    Wired        S24,95 

Deluxe  model  for  app- 
lications where  ipo^^ 
permits. 

•  1  ^1/2  X  3  inchef  •  Covers  any  4  MHz 
band  in  range  •  Ideal  for  OSCAR  •  Diode 
protection  •  Cotnectoi's  *  20  dB  gain 


MODEL 

P9-LO 
P9-HI 
P9-220 
P14  Wired 


RANGE 

26*SB  MHi 
88-172  MHz 
172-230  MHz 
Give  sped  Fie  bond 


P  !5    KIT 
P3  5   Wired 


$18,95 

$34,95 


•  Covers  any  6  MHz  bond  in 
bond  in  range  of  380*520 
MHi 

•  20  dB  gaifi 


FM/CW  TRANSMITTER  KITS 


m-' 


■  •^^  -  ^ ' 


<. !" 


200  MW  EXCITER  MODULE  KITS 

T40  Eleven  Channel  Exciter  Kit  for  2M  or  6M 


T20   Tripler/Dfiver    Module    Kit,    150    mW 
2M  input,  200  mW  450  MHi  output     1 19.95 


^:ri 


:-^ 


ifffffffrrrrrrrrr 

RF  POWER  AMPLIFIER   MODULES 

•  NO   TUNING     ^VSWR   PROTECTED 

•  COMPLETELY   STABLE     •150MW  DRIVE 

T80-150,  140-175  MHz,  20-2 5W  output,  wimd 
and  testedjf  dimply  connect  yourcobte^*.  S79.95 

T80-450,  430-470  MHz,  13-15W $79.95 


Irs  Easy  To  Order! 

♦  CALL  OR   WRITE  INiOm'   FOR  FlEi 

CATALOG  OR   TO    PLACE   ORDERl 

♦  PHONE  7  T  6-*  6  3 -92  54.  (Arnwertng 
lervice  for  evenings  ond  weekends  for  your 
convenience,    Penortgf  service  9^5  eastern,) 


♦Use   credit    cord,    COD,    check, 
•  Add    S2.00   shipping    &    handling. 


m 
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BVUtl  iLICTI«MCf 

P,  O.  BOX  19442E         DALLAS,  TEXAS  7S219 


hCOClS 


■f  VitA. 


im  fjs% 


wi. 


PH  01 1 Q  nOi  flS  (2 1  (/HS-IMHJ  0  N  HASI  EftCH  AfiB  E  A  V JM 


14  11 


Pow 


r  stuippiiy 


AMCEI 


If  Its  POWER  you  need,  than  look  no  further.  The  PS-14 
gives  you  a  hi^ly  re9ylBted  power  supply  with  features 
only  the  commerciai  units  of^er  at  a  Iraciion  of  the  cost. 
Compare  our  specs  with  any  other  unit  on  the  market  and 
then  compare  our  price! 

SPECS: 
11.8—14,5  ad  juitat^lr  ^ 


Output: 
Ciirivnt: 

Currertl 

La  m  f  1 : 

Rjpplu: 
Ruyuliutipn: 


Therrnat: 


ISA 

inl» 


eo4itmuou&;    20 A 


Ad  I  unable      Faldbdek 

tyiM 

Lois    ttian    1%   &    ISA 

Sntter    lUan    200  rtuUi- 

vdlu,   from  no  laiicl   ta 

lull  load 

Atlju^tablE  ihermal  thut 


VOU  GET: 
Heavy    ciuty    12    lb.    tt^ftilD^mer 

Rflguldtdr     PC     tio«d     with     Jill 

Hu^  34,Qfia  mftt  computtr  grdde 

liltBr  caf). 

40    amps    of    setiei    hawi    tf*9iw- 

latars 

Wuti.     iransiitor     mquniuiB    kits, 

Imia  cprd.  rft*rf-^^%    rV^ 

Less  C^^  &  Mffters 


THAT'S  RIGHT!  THE  LAST  CHANCE  TO  BUY  OUR 
SUPER  POPULAR  IVlK-05  MINI  MOBILE  SIX  DIGIT 
CLOCK  KIT  ai  this  super  low  price.  The  response  has  been 
great  but  supplies  are  starting  to  run  low.  So  order  NOWt 
Features:  Small  enough  to  mount 

•    Quwi^ervjtaiiiitwiMM  in  the  instrument  psoeL 

voltd^e  proiectfon, 

*  M»9mli«^       1S".     ^     digit     LED 

'     Comf^laifl  with  pri»«1iable  24  hf. 

•l*rm. 

•  9^14  VOC  ^  40  to  SO  fTiA. 

•  Rvadout^  can  b«i  ^upM'P*»?i*'* 

•  EASY,  QUICK  ASSEMBLY' 

*  Ait  companefits  req,uir«d  iticluri&tl 
(vciu  supply  ihH  ipmvkiti. 

*  Top     quaUtv     drilled     Bi     plated 
PC  Boards 

♦  Clock  board   2.6"  x  2" 


METERS:  Quality  3'^"  meters  for  PS  14.  0-15VDC,  0-25 
ACD  matched  set  Individually  packaged. 

NOTsuRPLusf  12.50/set 


R«jitlout    boaid 


2    3/8*' K. 75" 


OVER  VOLT  AGE  PROTECTION  KIT:     S6.95 

ProvMi^  cHtfiip  iiisunmcy  <*  >.  riivv^  et|uiprf>e^t.  Trip  iMjIr^^e  ri  adjUAtiiibk' 
from  3  111  30  yflllt.  Qv^r^ortagi-  ifistafiUy  'iret  a  2BA  SCB  isnd  thorts  tli«  output 
to  tiialifct  eiitjipmcfil.  StiouliJ  be  used  on  unitslbiit  3r«fus«d  Drtecfty  compalibl* 
wim  tlitf  PS- 12  jmr  rS  t#.  All  etectrofuci  tupplMTcl.  Dnllect  &  i^^^tetl  J*C  bo^d, 
Fnp<i>w  r>vP  ti  


2M6a23 

Programmable     uni 

juction     super      for 

oscillators,      timers, 

time  delay  etc.    5Qc 


SPECIAL! 
Limited  Qty! 
LM567  Tone 
Decoders 
while  ttiey  last' 
99c 


2N6t11 

PNP 

Transistors 

40Watt  3A 

TO  220  case 

2 /St. 00 


ROCKER 

SWITCHES 

DPDT  Rocker 

Switches 

5/$l-00 


MICRO  TRIMMER 

CAPS 

Tiny  4  40  pfd 

strimmer    used    orlg- 

sinally     in     watches' 

3/$1 .00 

MC1469R 
BOOma  posiive  regu 
lator.  3  to  30  volts, 
with  complete  specs 
and  appUcatioos. 
31.25    ■    house    no 


No.  30  Wir|yvrap 
Wire,  Kynanacket. 
4    colors,     too    ft. 
of  each  color,  $4.00 

(400') 


MJ900;   MJ1000 
Complimentary  Dar 
Hngton.    PNP.    NPN 
power   transistor.   8 
amps,    pair   for  $3. 


MC1351P  FM  IF 
AMP,  14  pin  IC. 
Complete  FM  sound 
subsytem,  similaf  tc 
LM2t IT  house  no. 
5/SV.OO 


CA3011  Wideband 
10  BOc 


Multicolored 
26  Conductof 
Ribbon  Cable 
No.    28    wire    with 
a  woven  binder.  Su 
per  Flexible! 
10'     roll     -    $2.95 
.50'     roll     -    S9.95, 


220mfd 
@25V 
Axiai  Cap 
J     7/$  1.00 

:       500m  fd 
@35V 
Axial  Cap 
5/S1.00 

1100fnfd@35 

Axial  Capacitor 

4/sroo 

Spragiie 


741  Amps  : 

8  pin  mini  dip      I 
5/S1.00  : 

1458  Dual  74rs! 
8  pin  mini  dip 
3/$1,00 


Heatshrmk 

Tubing 
A  very  good  asst. 
of  3/32^',  1/8' \ 
3;  16'  1/4 '&  7/16" 
6"  lengths  T2  pes. 
75c 


2N3569  NPN 

epoxy     TO '5    case. 

VCEO=60;  Hfe=300 

BOOMW  power 

6/STOO 


WESTON  MICRO 

PC  mount  trim 

pots.  Single  turn 

IK.  3/$  1.00 


FANTASTIC  NEWSOUWD  SYNTHESIZER  IC  $3.95  each 
Make  any  sound  under   the  sun  with   this  28  pin  marvel! 
Single    IC  contains:  Noise  generator,  super  low  frequency 
OSC,   VCO,   one     shot,  mixer  envelope  control  and  amp. 
works  from  a  single  5  to  9  V DC  source.  With  8  page  manual. 


MK-06  Clock/Calendar 
Auto  Home  Clock  Kit 


Wi  d»pitd  ihh  tq  bi  B  SUPER  CLOCK 
wuith  AiL  lh«  f«luf*i  fDu  want.  Qti*(ttv 
dwitakt  iidHJi  K.  boMrdi  mtkt  itHmUv 
«HV,  MobtU  CrjVDCk  «  hwm  n2VACl 


21.50 


Mnii  Gmndtaiher  Cluck  Ku  -  £39,95 
Ju'St  m  cdse  yDu  Uavv  'spt^r^t  the  \s^\ 
six    mudths    in    Sib^ri^.  we  will    tell 
you  one  mere  ttm^  titai  Buiist  has 
lh#    ONLY    Completely    ElectrDnic 
Grimdfathar  Clock  Kif  in  thse  world 
Ihst    his    all    ttie'   tialaw  listetl    iea- 
turei.   Tlii«  !bt'^eiit  problern  we  hsfl/€ 
ii   to   t:rv   smi  i3la$£rib»  Iichm  tHiique 
amdi  fatcin Sling  rtihi  dock  reailv  'x' 
THe    Swinging    LEO    Pvndiiliinl    aid 
Mulching    Tii^-todk     sound    art    ar 
vattabie  aniy  on  our  dock.  In  ssMi- 
tJDn   the  el^troniccttimc  note^  escl^ 
hour    lie:   S  t^mes  for  3  a'ctockl 
HOiiltid    in   tht^  optioridr  S«iiid  Hard- 
wxkmI  Case»   the  untt  maki^  a  bti^u- 
uful    addition  XQ  any   roorn  as  w^ll 
ds  a  great  gift. 

*  >i"  4  diiit  LED  rfladiiut 

*  AdJustablB    lone   &    durvtion    on 
chime 

*  Si^rT»ulated5wJn^ngp«ndulum  usei 
L£PS 

All  CMOScofotruclion 
All  etoctrofiia.  ntfitch«i  »id 
tnnsfDrvTier  inctudrd 
QualftY  pined  PC  boardi  fZ)i 


Above  item 

FREE! 
with  $15,00 
purchase  or 

more? 


BULLET  LUCKY 

NUMBER  FOn  f^S. 
IS-  15B601,  (^fn- 
h*f  wDfih  SIOO.;  num- 
b«ri    a-r*     m    Calatogt.} 


BEAUTIFUL  HAflOWOQO  CASE 
fOR  MG'01:  CavQ  is  cui.  groovud 
and  tinistied  for  ctock.  InciudtiB 
ruby  l^roriit  filti^r.  Quicks  easy  a»(^m^ 
bW  requires  only  4  ^rews  (inc. J 
SitJS 


You've  read  the  reviews 
on  our  MK  03  clock/Timer 
Kit.  Wait  till  you  see  the 
new  MK-03A  6  Digit  Clock/ 
Tjrrief  Kit; 


Separate     24     baur     cldck     and 

24  h<)Ur  ttlapsMt   ttmer  funCtiaiu. 

Preset  table   itatmii  Qn  both  cloi^k 

and  timpr 

Smaller     more    compact    kit     in 

2%"  wide   %   3  5/6"  long  %   V/," 

SupfiJ    revised    maiiuaJ    makes   H- 

semttly  B*iy 

Many  optioni  available  by  adding 

Twitches. 

Sold  imia  one  Ai  twitches. 

$28,95  iW**l  fit  standafd  3  Iffi" 

instniment  canal 
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NEW  LSI  TECHNOLOGY 

FREQUENCY  COUNTER 


TAKE  ADVANTAGE  OF  THIS  NEW  STATE-DF-THE-ABT  COUNTER  FEATURING  THE 
MANY  BENEFITS  OF  CUSTOM  LSI  CIRCUITRY,  THIS  NEW  TECHNOLOGY  APPROACH 
TO  INSTRUMENTATION  YIELDS  ENHANCED  PERFORMANCE,  SMALLER  PHYSICAL 
SfZE,  DRASTICALLY  REDUCED  POWER  CONSUMPTION  [PORTABLE  BATTERY 
OPERATION  IS  NOW  PRACTICAL!,  DEPENDABILITY,  EASY  ASSEMBLY  AND 
BEVOLUTIQNARY  LOWER  PRIDING! 

KIT#FC-50  C  efl  mh2  couni£R  with  casinet  i  p.s. . 

KIT#PSL-€SO 650  WH7    PftESCALEfl  NOT  SHOWMJ   ,  ,  ,  , . 

MODEL #FC*50WT-  -  -  -  —  ■  60  mh;  cotJNTER  wired,  Te»K||j^^CAL, 
MODEL  SFC-S0/600WT.  .  sqo  mhz  counter  wired.  TEsriorcA 


•119« 


OPTClltC!TiOglClM£C 


i     0     5     J     C     3     0 


fC-f« 


COMPLETE! 
.  29.95 

.  t65.9S 
.199.95 

SIZE: 

3"  High 

6"  WJcte 

St^'D^p 


^      nil 


i*  *A 


I « n    Kki, 


I  «l»      Mt 


•  Wctii^Ti  KUjasn- 


-iTEOUiNC^ 


FOWf* 


OFF 


Ll*©  Jt«0 


|Uf 


I/JO  »EC 


fiATf 


llfC 


FEATURES  AND  SPECIFICATIONS: 

OISI^LAY:    1  RED  LED  DIGITS  .4*^  CHARACTER  HEIGHT 
GATE    TIMES       T    SECOND    AMD     1M0    SECOND 
FflESCALER    WILL  FFT  IN$4DE  COUNTER  CABiNET 
RESQlUTlON      I   HZ  AT  1   SECOND,   ^0  H?  AT  lilO  SECOND. 
FREQUENCY  RANGE;   10  NZ  TO  60  MHZ.  [65  MHZ  TYPICAL}. 
SENSITIVITY:    to  MV  RMS  TO  50  MHZ,  20  MV  RMS  TO  GO  MHZ  TYP 
INPUT  PMPEOANCE    1  MEGOHM  AND    M  PF 

IDIOIIC  PROTECTED  INPUT  FOfl  OVER  VOLTAGE  PROTECTION.] 
ACCURACY:    ±   i   PPlif*    .OOOV- 1 : AFTER  CALIBRATION  TYPICAL. 
STABIL^rY     WiTHfN  1  PPM  PER  HOUR  AFTER  WARM  UP  j.OOl^^  XlAtl 
PC   PACKAGE  COUNT:  S  JALi  SOCKETED] 
INTERNAL   POWER  SUPPLV:   5   V  DC       AttJULATEO. 
INPUT   POWER   REQUIRED:   8-12  VDC  OR  t1&  VAC  AT  50^ 6&  H2, 
POWER  CONSUNlPTfONi   4  WATTS 

KJT  itFC-5DC IS  COMPLETE  WITH  PREDRILLEO  CHASSIS  ALL  HARDWARE  AND  STEP-BY'STeP  INSTRUCTIONS 
VWIHED  &  TESTED  UNITS  ARE  CALIBRATED  AND  GUARANTEED. 


plEtCAlE 


Oiitc 


PLExmus   CABINETS 

Gr«aiforClochs  or  any  LED 
Dt  g  1 1  ai      pf oiec  t  Ci ea  r-  fled 
Chassis  sef ves  as   Bez  e  i  to 
*nc  r^ase  cofl  trast  of  d  i  g  ■  i  ai 

CABINET  I       dtspiavs 
a"H.BK"Wj;i"0    Bbck,  White  or 

Clear  Cover 


CABINET  ir 


SEE  THE  WORKS  Clock  Kll 
C»*«r  P1«itiglAt  SUmd 

■edig  .4"dif|ils 
*1f  or34tqr.  tirne 
•3sei  switches 
*Payg  ifanslof'Ti'ef 
»aM  pafis  mciudedi 


»6.50 


Pi«Ktgtas  IS 
Pr«-cul  t  drilled 

Kit  #850-4  CP 


•*''-^^ 


ea. 


REOORGBEYPLEXIGLASFOn   DIGITAL  BEZELS 


3"rB"kT/8" 


ea 


4/*3 


•23"  2/»45.    »2tf* 


ea 


60  HZ. 

KTAL  TIME  BASK 
vVhil  pnatjre 
Dig  ifaJ  Clock  Ktrs 
or  Ciock-CdJenc^ar 
KiEs  to  operate 
from  12V  DC 
1"«2'PCBoafd 
Po*erHeq    5-1 W 
i2  S  MA   TYP  J 

Easy  ^  iwi^re hookup 
Accufacy    ±  2PPM 

t^JB_l(A[j|u5tabie 
[Complete  Kit  IMi 
Wir  &CalS9.95 


SPECIAL  PRiewei 

PRIME  -  HIGH  SPEED  RAM 

21L02-3  '^ 

LOW  POWER  -  FACTORY  FRESH 

1^24      $1.75  ea,        TOO- 199  SI. 45  ea 

25-99        l^eo  ea.        200-999    139  ea, 

M.29    e. 


S-DIGir  LEO  CLOCK  CHLEfiORR  Kll 

ORTE-  Tims-  snaosE  fitSg/l?  i  mORE...  m  wai 


FOR  THE    BUILDER  TKATWAWTS  THE   BEST.  FEATURING  12  OR  24  HOUft  TIME - 

29   30-31    DAY  CALENDAR,     ALARM.  SNOOZE  AMD  AUX    TIMER  CIRCUITS 

Will  alterf^atetime  IS  seconds}  and  date  (2  seconds)  or  may  be  wired  for  time  or  d:ate  displav  or^fv, 
wnh  other  functions  on  demand.  Has  built 4n  oscill^itof  for  battery  back-up-  A  loyd  24  hour  alarm 
with  3  repesTatHe  10  minute  snooze  alarm,  alarm  set  &  ttmer  set  indicaiors.  fr^cludes  110 
VAC/60HZ  powef  ijack  with  cord  and  top  quality  cornpofients  throughout, 


KIT 


70Q1 B  WITH  S     5    DIGITS  439  95 

TOOtC  WITH  4       §     DIGITS  If 
7     3    DtGITSFORSECOlVDS  .  „  . .  &42  9& 
700lXWiTHE   .6    DIGITS  ,.. *4S  3S 


i: 


1000  AND  OVER 


JUMBO  DIGIT  CLOCK 

A  complete  Kit  (less  Cabinet)  featuring : 
six  .5"  digits.  MM5314  IC  12/24  Hr. 
timet  PC  Boards^  Transformer.  Line 
Cord,  Switches  and  all  Parts.  IdeaJ  Fii 
in  Cabinet  M 

Kit  #5314-5       *19^^      2/*38. 


ea. 


M*^ 


KITS  ARE  COMPLETE  tLCSSCABINETl 


p^^w 


7001  K  DiSPiA>  ^ijlji  e  Display 

ALL  70Q1  KITS  FIT  CABINET  t  A^D  ACCEPT   QUARTZCRYSTAL  TIME  BASE  K(T  #  TB  1 


PHINTEO    CIRCUIT    BOARDS    loi  CT  ?001    Kiis 
soJd   separaielv  wiih  asse^nriblv  ^rifo.  PC  Boards  are 
dNJIefj  fibergiEass,    soidor    olated    and  screened 
wis+i  compooenT  layout 


^r^^ 
^^^ 


JUMBO  DIGIT  AAA 

CONVERSTtON  KIT       9 

Convert  small  digit  LED  clock  to  large 
.5"  displays.  Kit  includes  6  -  LED's. 
Muftiplejt  PC  Board  &  Hook  up  info. 

Kit  #JD-1CC  For  Common  Cathode 
Kit  I*JD-1CA  For  Common  Anode 


Sp«c*fr  1 1^7001 


B^CorK   $795 


mOSIUz  LEO  CLOCK 


HP  Lt'TlllTITC: 


AUTO  BURGLAR 
ALARM  KIT 

^*tkA^r  r  o  ASSE  U  BLt  AHU^  f  A  $  T  tD  i|li9it  ALL 

4 LAKH  rnovic^i^G  WiLN''   Ft*tunf5  >«ot 
♦♦onwAkLT  iFooMQ    Rf*i,esi  *i*«ii*  «*s 

»t^*l*   *T    ^f%I   RATE    Ofl    Dfliwt    JMfltH     lUt 
mo^rOfi     P>«Oai«AliliaiLE      Ti^f     EHLAtt 

Cah  at  liOiPii^TEc  AMC«(  Of  JHHIO  omtA 

PflOviC»SvORuLtr»uHP|x?MlLE  a.jHu 
pgiiw0.tMKl&£a*t  tow  *fliiCCl'  T*^fi  n  A 
to*  0UA4*TT  CCHirLETE  kit  Witiq  ALI  f  Ail^l 
IHCUAA6  HfAiLECi  P*^WKHG&  M.nti  «• 


KlT#AiR-1 
SB  95 
#ALR-1WT 
WIRED  & 
TESTED 
^^^1^5 


VARIABLE  REGULATfO 

1  AMP 
POWER  SUPPLY  KIT 

i  ^AHlARue  FROM  4  EO  MV 
»  SHORT  CinCUlT  PHOOf 
.    r2^  EC  REGULATOR 

*  2MjO^  PASS  THANSlSTOfi 

•  CURRftlT  LIWETinG  A1    1   Amp 
HIT    kS   COMPLETE    INCLUDING 
pniLLED    A     SOLDER  PLAfEO 
FiBERQLiiSS  ^    OOAAO  AND 
ALL  PARTS     lLe«     tRj||f»^$. 
FQR M  E  R 1       K  IT  t  PS-QI      M  tS 
TfHAr*SfOPMt^.24!JCt    *.u 

t>fQT4»fl  300UA  At  tzvand 
1  Amp4t5v.  t|  3*9 


e/ff/TS  / 


MODEL      12  VOLT  AC  or 
#2001       °^  POWERED 


BD13& 


•  fiJUMSO    4 'RED  LEO'S  BEHIND  n£DFftTE:RlEMS  WITH  CHROME  niM 

•  SET  TIME    fHO*A  FRONT   VIA   HIDDEN   SWfTCHES  •    12^24-Mr    TlM£  FORMAT 

•  SrVLtSH  CHARCOAL  GRAY  CASE  OF  MOLDED  HEGH  TEMP    PLASTJC 

•  BRIDGE    POWEfl    tNPUT   CIRCUITRY    -^    TWO    WIRE    HO    POLAHtTV  NOOK-UP| 

•  OPTIONAL  CONr^ECTlON  TO  BLANK  DlSPLAYIti««VVh«n  Key  Oil  lt«C»r,  ElC.| 

•  TOP     QUALITY      PC      BOAf^DS      &      COMPONENTS     -     INSTRUCTiONS 

•  MOUNTING  BRACKET  INCLUDED 
K9T  -lUOi  A^b^HlE    4  nil        *«1^CIE  Its  VAC    |,^§0 


COMPLETE  KIT 


«9795  soft 

^M^      MORE 


♦2511 


Power  Pic^ 
#AC'1 


EA 


ASSEMBLED  UNITS  WIRED  &  TESTED 

ORDER  •gC<)t   WT  ILESS  9tf.  BATTERT| 

Wired  lor  iZ-Hr    Op    \f  not  oUierwIu  £p*ciNiCl. 


*379B 


£A 


i  OR 
MORE 


OPTOELECTRONICS.  INC. 


ORDER  BY  PHONE  OR  MAIL 
COO  ORDERS  WELCOME 


BOX  219        HOLLYWOOD,  FLA.  33022 
PHONE  [305]  921-2056  /  921-4425 


03 


ORDERS  TO  USA  &  CANADA  ADD5  .   FOR  SHIPPING, 
HANDLING  £  INSURANCE    ALL  OTHERS  A0t3  10  ^ 
ADDITIONAL   $1.0D  CHARGE   FOR   ORDERS   UNDER 
$15. DD  ■  COO  FEE  $1.00.  FLA.  RES.  ADD  4%  STATE 
TAX, 


Sj^NKANEFnCARt 


ff-vAf'itm    4flt 
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ALL  THIS  FOR 

$1.99 

WITH  DATA! 


•  ALL  AMERICAN  IC  COUNTER  KIT^ 

TTL  DECADE  COUNTER  KIT  WITH  LED  READOUTI    JNCLUDES: 

1  -  7447  LEO  DRIVER  1  -  7490  DECADE  COUNTER 

1  -  OPCOA  SLA  1  LED  READOUT  1  -  7475  BCD  LATCH 

DIGITAL  COUNTER  fOR  LESS  THAN  S2  PER  DECADE' 


PRECISION  POT 

10  Turn.  100K  OHM.  1%  Linearity. 

Removed     from    eqmt..    Like    Newl 

A  $20.00  Value! 

$2.50  ea. 


MAGNETIC 
REED  SWITCH 

By  Hamlin* 

Rated    250    VAC    15W.    Perfect    for 

alarm  systems. 


COMPUTER  GRADE 
CAPACITORS 

34.000  MFD.  30  WVDC. 

Brand  New! 

By  SPRAGUE 

$3.95  ea. 


4/$1.00 


SALE! 

PRIIVIE  NEW  TTL  IC'S 


7401 

"124 

7475  -  49c 

7447 

S9c 

7490 '  49(t 

7448 

■59q: 

7491  49(1 

7473 

-25iE 

7492  -  42a 

7474 

■  25« 

7493  '  42c 

8  AMP  200  PIV  SCR 
TO-220  CASE      4  FOR  SI 


8  AMP  200  PIV  TRIAC 
TO  220  CASE      3  FOR  $1 


MM5320  TV  SYNC  GENERATOR 

Gtrterates  afl  SYNC  pyE^es  for  camera  ar  vidto  tennmsts. 

Perfect  for  uk  with  MOTOROLA  MCMSS71A  chatacrer  generator, 

WITH  SPECS. 
PERFECT  FOR  WAKIKG  YOUR  OWN  VrOED  TERIVII1MAL! 
We  indude  FREE  a  reprint  from  '73"  Magazine  sJiowing  how  to 

build  a  hi^h  quality  video  display.  gy  NATIONAL  SEMI 

$8.95  each  le  Pin  dip. 


P.O.  BOARD  FOR 
LED  READOUTS 

Holds  up  to  9FND-70  or  FND  359. 
Small  Size:   Only  2%"  by  %" 

$1.00  ea. 


RCA  POWER 
TRANSISTOR 

Number  40254 

PNP  Gerrnanium 

75  Watt  60V  5  Amp. 

S^me  m  HEP6013. 

2/$1.00 


$4.95  ea. 


INSTRUMENT  CASE 


The  perfect  project  enclosura.  High 

impact  plastic  with  aluminum  front 
piate.  Front  plate  can  be  removed 
for  drilling,  8x272x4^4  inches.  These 
were  originally  used  for  bank  secur- 
ity equipment.  They  are  Beautiful! 
Opttonal  mounting  bracket  swivels 
from  top  to  bottom  for  easy  mount- 
ing. Knurled  thumb  screws  lock 
the  bracket  in  any  position. 


With 
Bracket    $5.95   63. 


INSTRUMENT 

KNOB 


Black   with  ^t  screw. 
Fits     standard     shaft. 


3/$l.OO 


BYPASS  CAPS 

,1  MFD  10  WVDC.      BY  CENTR ALAB 

LONG  LEADS. 

,26  INCH  SPACING. 

NEW  UNITS 


15  For  $1 


INSTRUMENT 

KNOB  #2 

Black.  Has  aluminum  in- 
sert.  Has  hex  set  screw. 
Fits  standard  shaft, 

3/$1.00 


FULL  WAVE 
BRIDGE 
25amp 
50PIV 

$1.25 


ROTARY 

SWITCH  #2 


Two  pole,  three  po- 
sition. One  position 
\%  spring  return. 

I  %7C    CcIb 


i 


Tl  DRIVER 
TRANSISTOR 

TO-92.      HIGH     CURRENT     NPN, 

IC  '  4O0MA  VCEO  -  40 

HFE100T0  300 

#TIS-92 10/$1.00 


WITH  CONNECTOR 


S-100  REVERSING  EXTENDER  BOARD 

Turns  the  board  under  test  around  so 
that  the  foil  side  is  facing  you.  Makes 
trouble  shooting  and  debugging  a  SNAP! 
PX.  layout  designed  to  minimize  noise 
and  stray  capacitance. 


Digital  Research  Corporation 
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LOW  PROFILE  IC  SOCKETS 

14  PIN     t  Hi        22  PIN  '$13 

16  PIN  '  %  20        28  PIN  -S48 

18  PIN  -  S  25 


RECTIFIER  SPECIAL 

1,5  AMP  100  PI V 

EPOXY  CASE         AXIAL  IE AD5 

IS  FOR  $1 


TRIMMER  CAP 

2  -20PF    tLK    4/*1 
Mil  Qudlity 


NOT  ASSOCIATED  WITH  DIGITAL 
RESEARCH  OF  CALIFORNIA,  THE 
SUPPLIERS  OF  CPM  SOFTWARE. 


16K  E-PROM  CARD 

S-1 00  U  MSA  1/ ALTAI R»  BUSS  COMPATIBLE 


rnnnlfMii 


IJ^O^  •    DEALER  INQUIRES  INVITED 

SPECIAL  OFFER:    Our  2708's  (450  NS)  are  $12,95  when  purchased  mth  above  kit 


$69.95  (KIT) 

IMAGINE   HAYING   16K 

OF  SOFTWARE   ON  LINE   AT   ALL    TIME! 

KIT  FEATURES; 

1 .  Double  sided  PC  Board  with  solder  mask  and  silk  screen  and 
Gold  plated  contact  fingers. 

2.  Selectable  wait  states*  /^    USES 

3.  AD  address  fines  and  data  lines  buffered? 

4.  All  sockets  included. 

5.  On  card  regulators. 

KIT  INCLUDES  ALL  PARTS  AND  SOCKETS!  (EXCEPT    2708^s) 

ADD  $25  FOR 
ASSEMBLED  AND  TESTED 


2708^sr 


STATIC!     $149.00     KIT 


8K  LOW  POWER  RAM  KIT! 


KIT  FEATURES; 

1.  Double  sided  PC  Board  with  solder  mask  and  silk  screen  layout. 
Gold  plated  contact  fingers. 

2.  All  sockets  Included!  S-1  00  ( IMS Al/ ALTAI R) 

3.  FiiUv  buffered  on  all  address  and  data  lines.  BUSS  COMPATIBLE 

4.  Phantotn  is  juniper  selectable  to  pin  67> 

5.  FOUR  7805  regulators  are  provided  on  card. 


USES 

21L02-1 
RAM'S, 


PRICE  WAR! 

For  a  limited  time  only: 
Buv  two  8K  Kits  for  $129  ea. 


4 


Fnllv  Assembled  and  Burned  In  — 

Blank  PC  Board  With  Documentation 

Low  Profile  Socket  Set  — 

Support  iC's  (TTL  and  Regulalors)  — 

Bypass  CAP*s  ( Disc  and  Tan tal urns >  — 


$179,00 

29.95 

13.50 
9,75 
4-50 


3W  AUDIO  AMP 
MODULE 


Fully  assembled  and  tested- 
With  schematic-  4,  8  or  16 
OHMS. 

$3.95    NEW! 


JUMBO  RED  LED'S 

NewbyG.E.   Like  MV5024 
#SSL-22 

6  FOR  $1        25  FOR  $3,7S 


POWER  RECTIFIER 

Stud  Mount.  1N1204A.  Has 
an  NCR  House  number.  12 
AMP  400  PIV. 

75c  ea.  4/$2,50 


MOTOROLA  7805R 

VOLTAGE  REGLLVTOR 

Same  as  standard  7805  except  75€  MA 

OUTPUT,  TO-220   5VDC  OUTPUT. 

$  -44  each  10  FOR  $3.95 


^t^'  4K  STATIC  RAM'S  ^Wf 

2!  14.  The  industry  standard.  18  PIN  DIP.  Arranged  as  IK  X  4.  Equivalent  lo 
FOUR  21L02  s  in  ONE  package!  TWO  chips  give  IK  X  8,  wiih  data. 

8  FOR  S85 


2  FOR  S24 


450  N,S.I 


4S«  NS!  2708  EPROMS  450  NSl 

Now  Full  Speed!  Prime  new  units  from  a  major  U.S.  Mfg.  450  N-S-  Access 
time.  IK  x  8.  Equiv.  to  4  1702  A's  in  one  package! 

Special  Offer:   $12.95  eft.  when  purchased  with  our 

16K  EPROM  Kit. 


$15.75  ea. 


Z  -  80  PROGRAMMING  MANUAL 

By  MOSTEK,  the  major  Z  -  80  second  source.  The  most  detailed  explanation 
ever  on  the  workings  of  the  Z  -  80  CPU  CHIPS*  At  least  one  full  page  on  each 
of  the  158  Z  -  80  instructions.  A  MUST  reference  manual  for  anv  user  of  the 
Z  -  80.  300  pages.  Just  off  the  press!  A  D.R.C.  exclusive!     $12.95 


CMOS  QUAD  BILATERAL  SWITCH 

SOLITRON  CM4U6.  AN 
IMPROVED  CD  4016.  PIN 
FOR  PIN.  NEW  UNITS!  3/$i,O0 

Perfect  for  Music  Synthesizers! 


TERIVIS:  ORDERS  UNDER  S15  ADD  $  .75.  NO  C.O.D.    WE  ACCEPT  VISA,  IWASTER  CHARGE  AND  AMERICAN 
EXPRESS  CARDS.  MONEY  BACK  GUARANTEE  ON  ALL  ITEMS.     TEXAS  RESIDENTS  ADD  5"i.  SALES  TAX. 


Digital  Research  Corporation 

p.  O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)  271-2461     OZQ 


CALL  FOR  OUR  CATALOG! 

WE  PAY  POSTAGB 
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opular  products 
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proper  prices 


CMOS 


4001 0.29 

4003      ..,0.14 

4007 0.29 

4008 ..1.28 

4009. 0.53 

4010 0.53 

4011.  .-. 0.29 

40L2.  .  .  .  . 0.29 

4013 0.^0 

4014.  .. _1.23 

4015      ...0.90 
4016. ....... .0.45 

4017  1.23 

4019  0.S5 

4020  1.50 
4021..  .1.23 
4022 .  . I . 20 
4023, 0.29 

4024  . I . 03 

4025  .029 

4027.  . 0.  75 

4023. ...  l. 00 
40Z9..  .1.73 
4030....     0.53 

4033 . .1.50 

4037       ..0.50 

4040 ..L.50 

4041 ...0.85 

4042, 0.85 

4043,,., 0,60 

4044        ,0.60 

4047 , 1.63 

4049 0.50 

4050,.     ...0.50 

4051.  .1.03 

4052.  1,03 

4053 1,03 

4060 1  48 

4066 .0.58 

4069B/74C04. .0.33 

4070 0.60 

4071. 0.33 

4073. .  0.33 

4075 0.33 

4076B/74C173.1.63 

4081.  , 0.33 

4116 0.50 

14511 .2   00 


74LS 
TTL 


74LS0Q. 
74LS01 

74LSG2 
74LS04 

74tS08 . 

74LS10 

74L$il, 

74LS12 
74LSIA 

74LS15 

/4LS20 

74LS2! 

74LS22 

74LS26 

74LS27 

74LS30 . 

74LS32 

74LS37 

74LS3& 

74LS42 

74LS47 

74LSi8 

74LS74 

74LS75 

74LS7e. 


.0  30 
-0,30 
.0,30 
,0,33 
.0.36 

0.30 
.0-36 
.0,33 

I.  38 
.0,30 

0.30 

0.33 
.0.33 
,0.43 
,0.36 
.0.30 
,0.38 
.0.45 
.0.45 
.0.98 

1.00 
.0.98 
-0.50 
,0.68 

0 ,  50 


4L366. , 
74LSIC9 
74LS125 
74LS126 
74LS 1 32 
74LS133 
74LSi39 
74LS151. 
74LS155 
74tSI57 
74LS160, 
74LSiei, 
74LSI62 
74LS163 
74LS16D 
74LS169 
7415173 
74LS174 
74L3175 
74LS24Q 
74tS257 
74LS258 
74LS266 
74LS2e3 
74LS365/ 

80LS95  -0,75 

74LS366/ 

80LS96- 0.75 

74LS367/ 

fiOLSg?  ,0.75 

74LS368/ 

80LS98. 
74LS38fe 
61LS95.. 
811^96    . 

aiLS97_  . 1,13 

SILS93 1,13 


TTL 


7400. 
7401. 
7402. 
7403. 
7404. 
7405. 
7406, 
7407. 

74oa. 

7409. 

7410. 

7411. 

7413. 

7414. 

7416. 

7417. 

7420. 

7422. 

7425. 

7426, 

7427, 

7430. 

7432. 

7437. 

7438 , 

7439. 

7440- 

7442, 

7444. 

7445 

7446. 

7447. 

7448. 

7450. 

7454, 

7460. 

7472. 

7473, 

7474. 

7475 

7476. 

7433. 

7485. 

7486. 

7489. 


.0,18 
.0.20 
.0.20 
,0.20 
.0,21 
.0.22 
,0.33 
.0.36 
-0.23 
.0.23 
.0.18 
.0.  22 
.0.45 
,1.05 
.0.30 
.0.33 
.  0 .  18 
.0.23 
.0.30 
.0.25 
-0.29 
.  0 .  26 
.0.30 
.0-36 
.0.36 
.0.45 
.0.L9 
.0.55 
.0.45 

0.63 
.0.£  = 
.O.Su 
.0.83 

0.1? 
,0.li 
.0.18 

.0.2r 

.0.36 
.0.36 
.0.65 
.0.36 
.0.89 

-0.99 
.0.36 

,1.75 


7492. 
7495. 
7496. 
7410  7 
74109 
74121 
74123 


.0.60 
.0.63 
.0.90 
.0.90 
.0.36 
.0.53 
.0.45 
.0.65 


74125/8093.. .0.50 
74126/6094  - .0.53 
74128  -0.65 
74145  0.63 
74148        1.25 

74150  .1.07 

74151  .0.71 
74153.      .0.71 

74154  .1.23 

74155  .0.71 

74156  .0.90 
74L57  .  ,0.71 
74159. . .     2.20 

74160. 0.S9 

74161, .     .0.89 

74162    0.89 

74163 .0,89 

74164 ,1,34 

74165..  .1.34 
74173..  .1.34 
74174        1,52 

74175-  .  . .1.34 

74176 .0,89 

74177 
74179- 

74180 

74181 
74182 
74190 

74191.  .  .  ....1,00 

74192.  ....  ..A.34 

74193  -  .1.34 
74194. .      .1.34 

74195 .0.  71 

74196.      .0,9?^ 

74197 0,9^1 

74198 1.96 

74199 .1.96 

74273 .1.89 

74S287/ 

6301/ 

S2S129.  . 4.  38 

743288/8223. .2.30 


74365. 

74366 

74367 

74368. 

74390. 

74393. 

74S4  71 

75325. 

75492. 


0,69 
0.69 
0 .  69 
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(SpioALS 


V   piione   jacks: 

closed  circuit. 


DOTtO, 


The  real  ttritig-*- 
SHitchcraft--- 
for  less  than  the 
iaported  klml: 

10/ $3. 00 


cable  tics: 
can  fiLficModate 
bundles  of  wire 
or  cable 
fro*  1/16*'  to 
3/4"  its  4iamQteT. 

100/$Z.95 


MEMORIES 

ECONORAMII 

This  is  th«  flE  X  B  ststtic  memory  that  st^rtnl  it 
»ll..-p]ug  it  into  yxHO-  Al^aii-,  nEAr^  or  othmr  5-100 
buss  computer,  imd  j^ou^Ye  got  a  n^iciry  that  just  goes 
oq  Morfcing  mud  ifOiiiing  and  worLin^g.  Con  figured  as  2 
independent  4K  blocks,  tith  separate  pri^tect  for  each 
block  and  vecxor  inCemipt  provisidjo  if  you  try  tk^ 
write  into  protected  ■e»ory*  Handles  EiCA  devices. 
AU  luldress  and  data  lines  fully  buffered.  Tri -state 
oiJt|wts  for  use  with  bi-itirectianal  busses^  Selecta- 
ble  ifTlte  strobe  (writes  on  eitber  Pm  or  HKllITE),  and 
dip  switch  selectable  address.  Ke  guarantee  4Sfl'  n& 
speed,  although  many  users  report  running  this  board 
in  con  J  miction  with  4  Hi;  Z-HOs  withcTut  using  the  on 
board  wait  state  provision.  The  aechanical  quality 
■atches  the  design,  with  gold-plmted  edge  fingers, 
legended  and  solder  narked  l>oard«  sockets  for  all  ICs* 
-and  indystrtal  grsde  or  better  ccnpcnents.  Join  the 
thousands  hbo  have  made  this  mar  ttost  popular  bo^rdl 

Kit  fotm , _ 11  JS.OO 

Asse«bled«   tested,  warranted  For  1  year $1SS.D0 

SpeciJill     3  kits   f24I  of  Bewry)-.-- ,.3/|37S.IJ0 


€• 


ITU 


Here  is  t|»e  first  BS  dynamic  ibm  that  perfoms 
well  enough  to  racrit  the  fiCOmRAN  trade  itiark.  Tbanks 
to  the  "SyTichro Fresh"*  timing  process,  refresh  fits 
naturally  into  the  tijaing  of  the:  S-1(J0  bu5s...nDif  you 
can  have  hall^  the  power  of  statics,  but  without  the 
truditional  tiiniitg  hassles  you  We  coine  to  associate 
with  dynarnic  raeinories^ 

If]  oiJditiDn  to  low  power,  this  board  ttins  at  £cro 
wait  states  with  an  SOSO  CPU,  and  is  confiEured  as  2 
separate  blocks  for  maKimiiEn  versatility.  Not  a  kit: 
shipped  iissetnb]  c^d,  tested,  and  rendy  to  plug  into  any 
8-Wi}    buss    computer     [Altair,     IMSAl ,    etc.).       1    year 

warrcinty,   parts  and  performance... ...^HU.OO 

*  BvnchroE-ft^ih  ki  a  imdji  mork  o\  Thinker  Toys 


TM 


ECONORAMVI 

Wc  proud  I y  welcome  our  newest  iHcinory  board  family 
member*  designed  frcnw  the  ground  up  foT  full  compati 
bllity  hflth  the  Heath  c:giiipany  Hfl.  Drganiied  as  2  in- 
dependent blocks  for  flexibility:  one  8K  block  flo- 
cQtable  on  any  3K  boundary  J  and  one  4K  block  locatable 
on  niny  Ax  boundary.  Has  the  same  basic  features  of 
our  t-ICUHOHAM  utm^^-all  static  design,  dip  switch  ad 
dress  selection,  switch  selected  write  protect  and 
ph^titomt  sockets  for  all  ICs,  full  buffering — plus 
the  required  hardhare^  imd  edge  connector,  to  mate 
mechnnicsJly  with  the  HS*  Now  you  can  have  otrr  UlC 
board  for  the  price  of  the  Heath  Co^ipSEny's  Sl^.  ..with 
the  performance  yoti^e  cowe  to  expect  frcM  products 
currying  the  gCQhORAM  trade  sark.     Kit  fcm:     f23S,oa 

^Jso  avjillable:  IIS  4E  to  tit  conversimt  kit  {$90}. 
If  yoM  have  a  Heath  Covpony  4K  maaaty^  plug  in  these 
ICi  and  you'll  have  a  full  ait.  Kit  Inclines  eight 
TU044  tinaorics  and  tiitching  sockets. 


i :  r'>5>  Please  allow  up  to  S\  for  shipping; 
ejLcess  te funded,  Califomians  add  tax.  COD 
orders  accepted  hut  we  mist  hicve  street  ad- 
dress for  UPS.  For  V1SA»  or  Nastercharge* 
orders  (|15  ninimBJi  call  oier  24  hour  order 
desk  at  C4IS)  562-0636.  Prices  good  througb 
cover  BOfith  of  aagajiine-     Thank  ytniL 
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74CTtB  TSegrfwni  la  BCD  Convirivr 
740932  16  Key  Kb vbDfl'tl  Encoder 
74{^23  20  kfv  Kevbcwni  Encoder 
74C32S  4  D«$:«]e  Counter  «  1«felia9 
74C9?e  4D«e«leCaunlBrw/cMry 
74C93Bh1   3^)Di9I0VMCII0SOi«d 
9601  R«trtgg4nabE«  One  ihot.. 

/ViC40l5P  HI  Speed  quod  "D"  low  power  nL„,,J(.00 

Htntf  UHF  P^fti^la- 1€^   Ntjfru^ls'  058629  h  q  Rxad 
niHo,  divlrit  by  100  countw  ovi^iirirng  CO,  vid  Jcr- 
pow  Se^<rftky«    Single  4nd  or  dtfferentfal  moilt, 
OperatK  horn  D.C,  to  lypletilly  160  MHt  (135  Gucr- 
cin^«e>d  ttiUnlmum)  TTL  cornpaHbU,  single  vjpp\yf  pm^ 
THve  9  nagi^tve  «^  Mgg«r.    IC^V  h»  IV  Input, 


Wh«ne»T  j«ji/  n«ed  o  rmm  port 

Arvd!  quaUty  I]  dote  m  your  tw«t 

Ba  good  lo  ymjrwrnt 

Try  rrS'Ttki'  ih*fv*t 

For  a  <ieol  t^d^  ti  botli  iwwh  and  imart 


ZlF-14  $3  20  "^^^^^^^^        ZIF-22   4  50 

ZIF-16     3,43  ^^^^^  ZIF-24   4  85 

ZIF-ia     335  ZJF'40    719 

\  toii  two  digih  qI  pt^  ffvnbvf  ^)o«  nufnbv  $f  plm  per  tod£«t]i 

tiftrgu*  Foarur«s  of  the  Wefcon  Zero 

fnserfion  force  Dual~tn-UneSo^kmH  . . . 

•  Capability  to  accc|rt  devils  wifh  ^^^T^'""^ 
up  »o  .070"  lead  %prmod  variation,          *   ^^  '    pV^i^ 

•  Accflptf  laad  lengrhs  at  iKor*  ftt  .075". 

•  Sturdy  teritiinali  rbat  fit  .025" 
diamotar  ftrinted  circutl  board  hoJoi. 

•  '"Z*™"  mwrtion.  poiitrv*  wiping  contfKti. 

•  "ZIF*'  «iimJnor«i  coitty  damage  to 

frogite  LSI  devic«i 

^%T  stravfle  to  inmi  Dtp's  inio  tadteU  wtHa 
Te«  cam  dfi  it  lb#  eioj  «igr ...  the  Wekon  «af 
, « .  wrtti  «  Ow  4ei|gn  eoneepi  iJut  pnnldve 
^itro  Imwrtlett  foKe"  iHirf  pcHfitiv«  wlpinE. 

Tl]«  "Stii"  Kri«A  (}f  j«dia1j^  with  «]l  of  lU  poij- 
tivp  fwtiifa  stid  |il^*f  tvSMUEltr.  b  AlBaq  fo 
fitf  HiirVi  iHHitjr  ifadkuinf  earn  htmchififw^  tvf 

OPf IIATIQN:  I+id  m  mavMl  lo  up  jnaitton  rtop 
(Pi|f.  2>,  This  eiuag  cOhtKctH  liil<»  "^tpvti'*  pcai- 
+11111.  tJlP  ilevitt  Gmn  t^ui  be  djr^vpped  into  Qpen 
::  uucU  In  Fiir.  3  DIP  ja  pDnhed  d«¥b*vd  And 
omtM^a  Utmn  to  dOR.  Whai  lip  of  dcvk*  l«4 
II  pMt  ccjnLici  jKtfm  fHr  41.  contH^  dA«  And 
w  ti*  ciD  iaiii  fflF  rvnuiining  diadinot. 


S»tOO  8US  CONNECTORS  (IMSAI  TYPE) 
2xS0k>US  k  .15  Rows. 

Goldj  Solder  toll  for  Morber  bodirdi  14.50,4/^17,00 
Tin-Nickel,  (NASGLOJ  SoMv  tuil  W.75,4/tl4.00 
Gold,  urtte-wTop,,,,,.,**,,,,.**  S4,50,VW7-00 
Tlf*-N(c*«l,  {r^SGLOJ  wire-wnv  $3,75,4/5N,00 

LC.  SOCKETS 


Lo  PYofileTin  SotdsF  Tail  Dip  Soditti 


8em/i 
14  pin 
1$  pin 


10/1170 
10/S 1 .90 


1QO/S14.00 
I00/$1600 
lOOrSlS.OO 


iao&$imoQ 

fOQOlft14aOO 
lOOOVflWLOO 


VOLTAOE  HEGULATOBS 


7a)&«4l&  12  15^24X0230 

790&O6^0a  12-15^24  TO  220 

TfiLOSA  12TS  4%   100mA  TO-92  Pioffrc 

7flH05KC  5V  SA  laS 

7BH12KC   12V   SATO  3 

78N15KC  15V   5AT0^ 

Jju317K   1  SAAc^;[/j^tiAr  TO-3 

Lm3l7T   y.SAAfijLiMtabir  TO'220 

Un3i7MP  .5AAiituS^t>tFl07(^ 

TL430C  Ailiuststie  Zavn  T/tink  Atxmt  it 

TL497C  ^witDhing  fttg.  &  Indticlcfr 

HCA  CA  3085  1 00  mA  A(iiuSTgi>^ 


V5e 


5/$4.50 

&S4.50 

50t 

d.15 

a.1& 

9T& 

*m 

3,99 

13.95 

1  50 

9.50 

.60 


Aijjuitoble  ^  R«guJott^,LAA350  ii  on  ad|yit^t«  ^- 
torrninfil  r«gublw  oopdble  of  n^iplying  In  £XC£5S  of 
3Aifipi(wiira[.2Vf0  33Vrw»gfl,    Shuxtoni  TO-3 
poc^«9e  for  eoty  (VKivnring,    Fvll  pfotectron  from  tW' 
mo1J^  curr«it  otvd  Kife  oreo  overlaad^    Gimpl^tely 
ftpoting  and  vm  km  wed  lo  ra^ulote  o?  dsjy  wDlteig« 
level  (H  long  m  fnpuf^hitpur  (f1Ff«f«n«  li  las  Ikay 
35Vi>lh«    O.l%r«guration| 
'-''^■''^'^^•••••••^•■■■••••■•liii*  < « < 


DIODES  AND  BRIPGES 

IM4003  200  V   1«n^  12/StOO 

IN4004  400  V  1  »mf>  10^1.00 
IM14S  Hi  Speed  Signal                            T^^TOO   1D0/$&OQ 

D^W   11 5  V,  1 00  mA  H  i  Sp«4a  St^jl  20^11 .00 

02131   20QV  2&AStiH}  SSi 

D213S  *0OV.  ^SAStkJti  1,00 

D213S  600  V.  25A  Sim<J  1J6 

D37S9n  200  V.  1Q0A  Stud  Anode  5,6S 

03909^4  50  V,  4 5A  Fail  Recavery  2.00 

JM4732A47A  1W  g%  Z«ne^  4/$1.Q0 

1 3  AsoriK]  8r»Td  f\fem  Zmmr  Oiodes  1 .00 

SCfv  3  MTtp  Epoxy  fiirKjgi  71c 

2OOV30efntiBn*lpt  2.00 

600V  4  amp  E  po«  y  Brfdgt  1 .49 

€00 V  3  itno  Stud  Bmim  39 

Sl-2  20QV«rjA    Goldleodi  W%]  .DO 

01M1030  3QV  OIAC  10/Sl.OOl 

HISCELU^EOUS 

flG-774  MlnioturtfiOXl  COBJT  W^/4^ 

WSU-30  Wirp  Wrap/unwrap  loof  5,g!g 

WSU-3DM  WodifiiSfi  Wrap.'unwwip  toa^  6  95 

BW'&SO  BiTtirv  Operated  Wrap  Tool  34,95 

— FrH  Mire  with  ir<iv  WnphTool  — 

MtrijatuT*  Sqiipi  .0^  TOOV  Mof>oiiitik  Cip  1 00.00 

IN4036  90V,  lA  PNP,  StUisxm  TO-5  *S) 

2N6I0I     flOV,  lOA  NPN   HI  GAIN  TO-220  .50 
SE7005  250V,  iA  NPN  Sill^m  TO-5  W/Fliifta<i      -AO 

63  VCT.  t ,2A  Trinyformef  F4 1 X  2.49 

1 ZV.  1 A  TfviitocmM'  wrttf  0'  Pow  Cortt  ?  SR 


Fbirc^iid  Linear  Doro  Book.    Huge  voturne  Has  17  chcrp- 
ten  of  dgti^ji  oppiScottorti  and  definitiont.    Frdt^ly 
Ihm  ktiss^^  ¥olyme  of  iff  fyp*  hf6aY^^.^t^^^J4.5Qppd 

FojrcbUd  Bipolot  Memory  Ddro  ^o6k,  ROMS,  PftOMS 
and  RAMS  ar«  covered  m  thEs  work  wilb  fv\\  engfnfler-'' 
Ing  data,    fVica  Includej  iHtppinel .,.-,,$1,75 

Raytheon  Ljrveor  Bdta  Book,    Covert  wiwrf  eJ  the  fa- 
m'fUisr  &t  «weM  ^  tfioK  For  which  RoyHieon  It  the 
inovQtof.    Contoiri!  voWoblfl  oppUcatloni  dolti  en  well, 
oi  CDTiplefe  fpfic!FioatJo<^. «.«.,.« ,,.«« K^fSiiDd 

Vavfheon  Micro  Coffipvi^r  Compon«nri  Boolt,    Cewttn 
*-ti/T+»*om'  offtr+ngt  7n  the  field  from  Hi*  tnicTppyfei: 


*o  metnorief  and  odopfertd 


¥ 


teitek.  inc 


4f  w«   t>tL^yld 


■   ■ — "   ~ —     ■'  ^ "       »   M 


US    4111 
*      Pi-l**!  ir*  lulH^cl  t<i  iTvai^t  -tfiine^jt  ^^6it*t*r 


i?o>  R#«AthFi^  t^UkpIng  |li«il  clan.  Ijiilil  I^MItwi.  BtF.h 
l4H  akti>t.  £,'ean  .iih  ba  ta^un^aq 

F«»it|n  jKIWr*  {.picciDl  CirlMw  lAfl  Mfiicol  MUrmti  airii 


I  will  It* 
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ALDELCO  ELECTRONIC  CENTER 


Actual  Size  -  1 .75"  x  3.05" 


TAAHSFORMERS 

nO/ie  VAGI  Amp   $1.50 

110/12  VAC  300  mA . . . . .  1,25 

1 10/2CMO  VAC 2  Amps. .  - ^50 

110/5  VAC  6  Amps. 4.95 

SPECIAL  110/12  VAC  plug  \n 

500  mA..-- 1.50 

For  each  1-5  Xmf  rs  add  $1 .00  shipping 


POWEB  SUPPLY  "KITS  OF  PARTS^' 

Model  PS  1  5  Volt  6  Amps $1 7.95 

Model  PSa  +  iSVoll  &  -  l5Volt$l6.95 
fiiclodes  Schematic 


CAPACITOR  ASSORTMENT 

5  pf  to  .1  Discs  50  for  $1.49 

.047  400  VoU  Ceramic  Radtal $.10 

50  MFD®  150  VDC 3  tor  $1.00 

3  MFD®  12V0C- ISforSI.OO 

.01  30  Voit  Di sc .25  for  Si  .00 


PUSH  BUTTON  SWITCHES 

S.P.  N/0 ...,3forSl.OO 

S.P.  N/O  &  N/C .S.6S 

MOLEX  PINS.  * .  > BO  for  *1 .00 


SPEAKERS 

2  '  ■  8 Ohm  Round, 
2  V*  *  *  8 Ohm  Round. 
2V»  *  '  e Ohm  Round. 
2  V*  '  100 Ohm  Round. 


$ 


i      41       K      h 


65 
.  ..75 
.1,00 
,1.25 


add  10  cents  per  speaker  shipping 


NdtiDnar  MA1D03 


fniiiiiifiiiHp'^.   ^ 


BRIGHT  .3  FLUORESCENT  DISPLAY 
Same  unit  supplied  ^  original  equipment  kn 
manv  new  automobile  '  12  volt  OC  *  Xtal 
time  base  *  12  hOL^r  format  "  completely 
assembled  unit  '  dims  to  comfortable  viewing 
vvhen  car  lights  are  on  *  low  standby  power 
consumption,  ONLY!    $19«95 

PLUS- FREE     3    Push    SiA^ itches    &    choice    o1 
gre^n,  blue,  or  amber  filter. 

NEW   extruded   aluminum    cabinet   tor    surface 
mount  of  mA  1  003      ...,,,... S6.95 


100'  SfKJOl  Gieen  '=^  wi 

Wrap  Wife  ..*-.- *  *  S275 

OK  Wire  Hafid  Tool 

WSU  30        , 5.95 

WSU30M  Imodiftedwrap)  5.95 
Bartery  operated  Mrtre  wrap  loot 
BW  ^30  Wraps  ^30  wire  34.95 
Uses  2  C  Batt.  not  inc. 
2  Gefieral  Electric  C  Batteries 
and  plug-in  charger   ,.,..IL95 

•  RECTIFIERS 

2  amp  50  volt  20  for  $1.00 
2  amp  1000  volllO  for  $1,00 
2  amp  1500  volt  .5  for  1.00 
10  amp  stud  50  volt  .  .  K50 
10  amp  siud  600  volt  .  4.50 
40  amp  stud  50  vott  . .  1.20 
40  amp  stud  750  volt  ,  2,05 

1 00  amp.  stud  200  v .  8.50 

BRIDGES 

2  amp  T05  50  voit 35 

2  amp  T05  200  uok 50 

2  amp  T05  600  volt  .  .  1.25 
Samp.  50  volt   .......  .50 

3  amp.  400  volt 1.10 

25  amp.  200  volt  .  .  .  ,  t50 
25  amp.  GOO  volt  ....  5.50 
25  amp.  1000  volt  ...  8.50 

VOLTAGE  REGULATORS 
T02ZO  Packages  1.25 each 
Positive  S1.QD     Negative  Si.ZS 

7805  7905 

7806  7906 
7808  7912 
7812  7915 
7815  7918 

LM3MHT0& S1.10 

LM309KT03 1,10 

LM723  14  pin     orT05  . . .  ,5S 

•  FETS 

40673  .1.55 

MPFia2. ...,55 

2N3819 ...J5 

2N&457 50 

2M545e  50 

2N5459  55 

2N5485 .....50 

•  DARLINGTON 

MPSA  13 ..80 

MPSA  14 40 

2N5306 50 

•  SCR 

C  106A   56 

C  1068    ...66 

C122B    .,.,,85 


ALDELCO 


LOGIC  PROBE  KIT 

Alde^cD  is  now  tiie  sale 
distfibuior  of  the 
DIGAPEAKE-A  Icgic 
probe  kit.  fiom  yoy  can 
buy  direct  and  save.  Probe 
m^sures  logic  K  logic  0, 
and  puking  circuits  con- 
ditions formerly  leld  for 
$14.95. 

SPECIAL  $11.95 

ACCUKEYERKIT  Sim* 
ilar  td  the  famous  ARRL 
Handbook  versign,  Kit 
includes  PC  board,  IC 
sockets.  iCs.  speaker 
swJtcli  and  all  pans  and 
instruttions. 

ONLY  $19S5 

ACCUKEYER 
MEIUIORY  KIT 

Adaptable  w  many  keyers. 
Can  store  2  canned 
mesagfs  of  30  charaeiers 
tach.  PC  board  IC  lockeis, 
iCs  instructions  and  all 
pam.  $19  95 

CLOCK  CHIPS 

6313  3.49 

5314  ..... 3.49 

9«l  Iq    «,.,«+«»*^J.  ti!} 

CT7001 - .  6.95 


RF  DEVICES 


■  £.  U   F    V 


2h. 

2N3S^ 
ZN3a«G 
2N39JC 
2N442T 

im^\ 

ZN53li 
ZN€08Q 
2N6flflt 

2N6094 

2KIE0a7 
GOI 
GE4G 
GE215 

G02E 


ijOw 

im 
\mt 

\m 

2SW 

1,75W 

4DW 

4DW 
4,UW 

3aw 

4WV 
I2W 

Bm 


200HHJL 
4l»liHr 

175UH1 
175  MH; 
17b  M  Hi 
175  M Hi 
175  MHi 
17^MH7 
175  MHi 

1?6MK7 
175  MH? 
175  MHj 
17*1  MUt 
BO  MHj 
ITMH? 
SQUHi 
%aUHi 
501114? 


Toeo 

T1060 
T03a 
T039 

TOED 
T03I 

MT71 

MT72 

in72 

TO  39 

WT7Z 

HT72 

HT7Z 

MT72 

HT72 

XIOBPJJP 

X10EPNP 

XIOGPNP 
X£1 
TO  5 
TO  220 
TO  220 
Kfil 


S12J5 

hm 

1.40 
125 
£JI 
1J5 

im 

1  70 

e.45 

10^5 
12JQ 
tB.30 

eeo 

10J5 
2DJ30 
215 
%A1 
4  6$ 
iJ7 


DUAL  OfGfTAL  12/24  HOUR  CLOCK  KIT 
NOW  WITH  A  NEW  WALNUT  GRAIN  WOOD 
CABINET 


51    31  ?1   &I  31 


Features: 

\2  Of  24  Hour  Operation  on  eittief  ctoch 

EACh  Clock  separately  controlled 

Freeze  feature  for  time  set 

Easy  assembly  for  clock  and  cabinet 


M0DELALD5W     ONLY  S49,95 

Same  kit  as  above  In  unassembled  Black 
Plastic  cabifiBt  with  Red  Pillar. 


ZENERS                                   ! 

l\T46i^  l*74f 

i                  far 
■     f          ■    A 

.   ;^ 

1M?7ftiaiM7^ 

1  wftit 

n 

1  HUH  la  1  HUM 

S«trr 

iia 

T\?gT(JiQlMm05 

lOmfi 

240 

1hJJQ5tu  INJ340 

5aiih«it 

*T^ 

Model  ALD  5-P 
Only  S44.95 


\s:5i.3i  23:5i:3£ 


?ni»H-§ 

m 

?N39fl4iii?1iI90B 

25 

ZHti43SD>  7N610B 

m 

741  ui  'fm  l4Pm  Q\F 

7b 

555  Timn 

.4t 

1N9t4  IN4l4a 

\Ha^   B% 

mn  iNbO  mw 

miaf  §9 

CA  3C2fl  0»f  Arrtp 

150 

LMM9K  VuH  Ktt^ 

1  IQ 

imtaMiipjuiUii 

?S 

2N?369 

m 

7m\Qi 

ea 

LM709  ar  74^  Mm  Qlf  Op  Amp           «S 

14  or  lfil>^itlCS«sl«ti 

30 

Model  ALP  7-P  Oual  0,3  Hinm  Tube  Display  WHti  Deep  Blue 

Plastic  Cal}irtet  wiin  Slue  FiUer  S34  96 
Uodm\  ALD  7'W  Dual  NiHie  m  Wood  Cabinel  descfi£>ed  a^ove 

add  5^B  stiippmg  on  an  cloch  kits       - ....... .S39.9& 

ADJUSTABLE  POWifl  SUPPLY  KITS 

5  to  »S  Volts  500  mA S6.9S 

1Zto20  Vott^SOOmA $6-95 

add  ST. 00  per  kit  shippmq 


tit^ 


TURNABLE  HAM  TV  CONVERTER 


Receive  Faal  Scan  Amateuf  TV  in  ilie  420  lo  450  MHz  Band 
with  any  TV  set.  Low  noise,  higii  gain  rf  Amp  with  Varactof 
tun^d  input  and  ogtpul^.  BuWX  in  AG  supply,  Comes 4n  two  tone 
walnut  &.  beige  cabinet  measuring  1  7^8"  x  4  1M'*  x  41/8" 
Factory  wired  witti  2  year  guaiantee. . .  .  $49. 95 

Kit  (critical  circuits  prewtfed}, ... 539.99 


ALDELCO  KITS 


•  NEW  IMPROVED 
ALA^M  CLOCK  KIT 

Digital  alarm  dock  •  Six  big  .5  diiplay  LEDs 

•  New  on  board  AC  Transformer  •  12  Houf 
f  Of  mat  with  24  hour  Alarm  •  Snooze 
Feature  •  Etap&ed  lime  indicator. 

A  natural  for  cars,  campers  and  mobile 
homes.  Use  on  12  */oU  dc  with  opt«onai 
crystal  lime  base  Irtot  includtrg  cabinet) 

S19.9& 

•  CRYSTAL  TIME  BASE  KIT  $4.95 

•  Cabinets  tn  simulated  walnut  grain  or 
black  leather. , $4.95 

•  Plastic  Cabinets  —  blue,  black,  white 
or  smoke. $3:95 

•  RED  CLOCK  FILTERS, $.60 

•  12  or 24  tiour  DIGITAL  CLOCK  KIT  uses 

.5  display  LED.  5314  clock  cfiip  fits  our 
standard  cabinet.  Freeze  feature. $18.95 

•  Blinky  Flasher  Kit 

PC  boards  555  ^  all  parts  works  on  9  volts 
—  $2,50.  Mouse  button  —  $1.00 


ALDELCO  DOES  IT  AGAIN— ANOTHER 
UNBEUEVABLE  VALUE— OUR  BATTERY 
OPERATED  FREQUENCY  COUNTER  &  DIGITAL 
CLOCK  NOW  AVAILABLE— ASSEMBLED  AND 
TESTED  AT  THE  KIT  PRICE  ONLY!  S99,95 

COMPARE  OUR  FEATURES— COMPARE  THEiR  FEATURES 
JHEN^COMPARE  OUR  PRtCE  AGAINST  THEIRS 


#*  portable  use  when  6 
AA  Balteries  are  inslailed 


*Ccm.e$ 
Biack  & 
cabinat 


In    attractive 
White    metal 


•  Led^  turf)  Off  (0  con- 
serve battery  power 

•  Freq,  Range  100  Hz  io 
40  MHz  T/pical 


•  Mobiieuae  12  VoH  OG 
input  maizes  ideal 
mobHe  set  up 

9  OOOOSH  accuracy  and 
rock  stable 

•  Swilctiable  from 
counter  to  clock  wtthout 
losing  time 


•  110  Voil  Power  Sup- 
plyrQattery  Charger  op- 
tion^pertect  tof  use  in 
Ham  Shac>( 

•  Clock  can  t)e  eitt^er  4 
or  6  d^igil,  l?  or  24  tiaur 

•  Clock  kaHBps  time  evefl 
in  ofr  posu^orv 


•  Sin 
leds 


8  Gotikf  or  G€  size  AA  NiCad  Saltenes 

110  Volt  AC  Plug  In  Power  Supply  i  Battery  CttajrQei, 
Coming  Soon  6O0  MHz  Pr^&ealef 


big    0.4    Display 


.117.50 


.  *4,9S 


228'ft  BABYLON  TURNPIKE,  IVIERRICK  NY  11566 

516-378-4555 


Add  S%  Shipping.  Add  $t,00  for  orders  under  $10.00.  Out  of  U^S.A-,  Me.xico  or  Catuida  add  J5%  shipping  aftcl  certified  check  or  money  order  in 
LIB.  Funds  A2  195 


S.  D.  SALES  CO. 


AN  EMPlf^  tND  GO 


ORDER  BY  PHONE   CALL  TOLL  FREE  1—800— 527-M60      S2 


EXPANDO  RAM  KIT 


32K  FOR  $475.00 

MEMOftV  CAPACITY 

MEMORY  ADDRESSING 

MEMORY  WRITE 

PFlOTlCTIOf* 

«K,  1€K.  24K.  33K  mind  Mm- 

l«h  MK4tlS  wth  BK  6oum2- 

thm  WKt  pnMKiKin.  Utiiizn 

DIPiwllctw  PCbaamoonn 

iNfth  ■oditets  for  3?K  opvuion 

Onlv?   now  tmnd   MBBplfld, 

Allow  6 10  8  vrteitt  lor  iWivery . 


8K  FOR  $151.00 

INTERFACE  CAPABILITY 
Control,  dftta  arvd  addrnsa  kri" 

pulfi      utillzei      \zm      powef 
SchQilky  devices. 

POWER  flEOgiREMENTS 
>eVDC400MAOC 
+  ftVOC«0OMADC 
— >eVDC30MADC 

on  t)fi)V<3  rtQLLlstnn  it  provit}'^ 
«f  On  board  |iinvi8i!34«)r«rr«il^ 
m  providM  iNfth  no  wait  fi«;«i 
{»  cycle  iiHling  rsQiHrad 
MEMORY  ACCESS  TIME 
(S  375nt. 


Mttnorr  C^la  Ttme  ii  SOOni. 

Buv  1^  SI 00  oa>mpa^able  &<  Ram  Soars  and  upgrade  Itra  same  board  ra  a  maximunii  olF 
32K  in  til0pt  at  ^  at  your  i>plKMi  by  merely  purchujrvg  mora  rajfi  thcpa  tfe^m  S.D. 
Salea<  At  a  guaranieed  prin  --  Lwh  01  the  ffAluw  wb  have  bulll  Inio  tf>6  bodj'd. 

PRICES  START  AT  1151    FOR  BK  RAM  KIT 

Add  (100. PO  For  each  adcfitlQrial  &K  Ram 


S.D.  SALES  NEW 
EXPANDABLE  EPROM  BOARD 

T6K  or  32K  EPROM  $49.95  w/out  EPROM 

Allows  you  to  use  either  2708's  for  16K  of 
Eprom  or  2716's  for  32K  of  Eprom. 

KIT  FEATURES: 

1.  All  address  lines  &  data  lines  buffered^ 

2.  Quality  plated  through  PX.  Board,  in- 
eluding  solder  mask  and  silk  screen. 

3.  Selectable  wail  states. 

4.  On  board  regulation  provided. 

5.  All  sockets  provided  w/ board. 

WE  CAN  SUPPLY  450ns  2708^s  AT  $11 .95 
WHEN  PURCHASED  WITH  BOARD* 


Z-80  CPU  BOARD  KIT  —  $13S,       8K  LOW  POWER  RAM  —  $159.95 


CHECK  THE  ADVANCED  FEATURES  OF  OUR  Z— aD 
Cnj  BOARD:  ExpMnctod  hi  of  lSi  instniclKXit,  SOOOA 
■ortiHn  capability,  opvation  from  a  ungitt  5VDC  pow^ 
stqspiy,  thmgt-^lDfm  on  an  Mi  itade,  irua  ii^nc  ofinefated 
on  card  fa  raif  plua  faaiwl}.  dyrBnic  rttraah  and  NMJ 
fvaiiao^,  wlharZMHZor  4Mi-cZD(»r3tk}n.  quaitty  doutria 
SnJAd  platad  tfirougti  PC  boArd:  pvls  plu»  *Wlia««  prned 
Por  all  iC  i  *Add  iffO  ftwlfa  lor  Z—SHA  ctisp  witiifch  al^law* 
4MHZ  optttat  ion  Z--M  «fiifi  vim  n/iimwi  -  $3i.tS 


Fully  aeaeniDMi  am  te!ii«f 
NtTl  a  kit  Imsai  ^  AlWr  — 
S^TOO  B|A»  DDfnpati£rt9,  uaai 
tow  power  Aatic  ZiLOfi-fiOCna 
fi^ty  buHarid  VI  board  regulal- 
ad»  «pial4ty  plalad  ipkrougti  FK^ 
taoam,  includifio  aolder  maM.  B 
poB-  dip  awltchei  tor 


4K  LOW  POWER  RAM  KIT 

Fyl  ty  fi^tt«red  —  On  botrt  ragutalad  — 
raduced  pewar  oerBumfM^on  uitiittf^ 
lew  power  21U12  ^  1  50&ia  tUMS  - 
ioetais  prawfOHt  iDT  ail  IC'»  Oytftfy 
pisied  through  K^bowd.  *Add  S10.  lar 
3S0na  FIAM  o«i«rid^. 

The  Whole  Works  -  $79.95 


MUSICAL  HORN 

Orva  tuna  «uppllad  wMh  «ach  till.  AddlUonal  tunsfl  —  $6.96 
each  SpiKiflJ  lunwavillabia.  Standard  lunaa  now  ^vai^a&le:  — 
Dhjtlt  —  Eyet  df  Tdxaa  --  On  WiASankln  —  VaniKee  Ckwdio 
Oendy  —  Nqirif  Dame  —  Pink  P8n(hw  —  Agate  War  Song  - 
Anchori  AiAray  —  Never  on  SuTKiay  —  Veflow  Ftoaa  ot  Texae  — 
Oeesi  in  Iha  Haart  at  Tntaa  —  BtKMnttr  ScmrHur  —  Bridga  ovm 
Riwr  K«ai. 

CAFE«  BOAT  KIT  HOM^  KfT  SpKi«  OkKP 

t^m  t».90  CaM£3  50 


Jumbo  LED  Car  Clock  Kit 


FEATUFIES: 

A.   Bawmar  Junr»bo  .5  inch  LEO  »rrtf. 

B    MOSTEK  -  50250  —  Super  cloc*  c*ilp 

C    On  bdard  precitjon  crysiaj  brno  bate 

O    IZcr  ?i  t^ioir  AmJ  tlina  formiti. 

E.  Feried  for  can,  btata,  vana,  aic- 

F     PC  bcjvd  and  atl  parts  (Im»  CM*^  4nc. 

Almm  oprton  ~>  $1  50 

AC  XFMR  —  trSO 


1] 


DIGITAL  LED  READOUT 
THERMOMETER  —  $29.95 


$16.95 


Faatuf ei  Lifroni*  dual  1  tl*'  displays 
Ula»SltK33iaii  LDl^  »ing.>ec^ip  CMOS 
A/O  Qywerter.  Kri  includes  all  naoaa* 
urf  parti  (aasafM  aaah  AC  lina  oprd 
and  ppwir  njpt»fv  IncriJcSed    O-I^d"  F 


6  DIGIT  ALARM  CLOCK  KIT 

Fealures:  Litronlx  dual  1/2''  displays,  Mostek 
50250  super  clock  chip,  single  LC.  segment 
driver,  SCR  digit  drivers.  Kit  Includes  all  ne* 
oeaaary  parts  {ejcdept  case).  Xlmr  optional. 
ElJmlrvate  the  hassle 

ACXFMR  —  $1,50  C*ie  13,50 


5  Digit  Countdown 
Darkroom  Timer  Kit 


Dper.    from    5.1 


LED  1^2"  dJftplaya 
sec.  to  59  ml^n. 
5$.9S  Adc,  9A-11EV  Rftlay  lndiid«d  10 
conirol  apphonces.  Operate  on  1i6V 
AC  Plgplays  can  tm  lurned  off  IPr  total 
darknen  whOa  coufillng.  All  naoHavy 
porta  included 


^,*** 


6  Digit  General  Purpose  or 
Computer  Timer  Kit  —  $29.95 


$44.95 


Faarur«a:  LargaLEDU^"  displays,  Moar«k 
6039?  doumtor  dttpka^/drlvar ,  counts  up  to 
Sffl- mlnuti&s,  53.99 oecanida  with  cryitaP  con- 
I rolled  mOQ  second  accuracy,  Qp«ra(«  Ofi 
n5V  AC  or  12V  DC  iupply  All  rmmury 
parte  inducted  Spwitti  dsif  n  caaa  13.79. 


^ 


Bovvmar  4  Digit  LED  Readout  Array 
Full  V^'*  Litronix  Jumtxo  Dual 
Digit  LEO  Displayt 

4  JUMBO  .50"  DIGITS  ON  ONE  STICKI 
WiTH  COLONS  &  AM/PM  INDICATOR 

$3.95 
DL722-C.C/  DL72a-C.C. 

DL721SC.A.  DL727-C.A. 

99c  $1.29 


NEW  COM  PETITION  CHESS  TIME  KIT 

WITH  TWO  INDEPENDENT  FIVE  DIGIT 

1/2"  LEO  DISPLAYS 


The  limen  can  be  vaaa  m- 
dMMWfHldfilly  or  ooupisd; 
The  lim«  can  be  Mai  !□  Sfi 
mlnulea  E9.9  tnonbs  at  0^1 

interval B.  K\\  Pnqlydea  all 
rifiCB&aAry  parls  and  an  at- 


Low  Cost  Cassette 

Interface  Kit 

$14.95 


^illUMiJillilllllllf- 


$79.95 
Complete  Kit 


Faolufea-  K.C.  itandard  2400/1200  Hi,  300  Baud,  TTL,  I/O 
compaiitHt,  phs»lo&k  loop,  22pi{i  connectof ,  Feeds  aerlaJ  data 
yJii  mlcrdprDcoasDrg  I/O  ports  and  from  pas^eialle  lape  racorder 
I14J5 


RAM'S 


mm-  5Q0NS 

2114  —  44^ 

11ll«A-25e 
1103«  IK 
MK4115-BK 


iltl^ 
14  95 

a/$4oa 

35 

1S45 

3% 


THiHilttOf^ 


TJLHTJy.UU  CAM 

PMFS  2QVDC 

PC  UEU3S 


CPU'S 


Z — ID  tncFudei  rnanuai 

eonACPuftsiT 
Hnici>ua9iT 


PROMS 


ITIWA-m-lAa 

S2D4  -an 

e2Sl29-lK 

Z70&5  a  UK  iigiiBUcs  B&Ona 


14jfi 
T.95 
2  50 
9  95 


COUNTER  CHIPS 

MK509e7i  Digit  atapHdhnw  B  95 

tms/am  Aivm  ^tsdt  4.9e 

MKJOfVD  Alarm  Ehip  2.» 

mfsao&*»»t  cart**  a^ 


PIICCAFI 
FOR  BVPASS 

01  MFO— 100 
WVDC  PC^^B 


* 


iA*a. 
3094  iWh  «  B[«  US 
fttfTKitm.  maait. 

etwuioeiii    RirfKt 

3(||t      12^11,00 


MICAfWMMCn. 

4rti 


PALUM 
UHcMn  TV  Tun«1 

for  Hiin  trnq . 
*/t1 


FLAT  PACK  5«f 

se^fcsi  iPs:iAL 

n^  hiwliiill  T 


CUCllWCALOOIl 

larrTVPEC 
ititi 


tr  AMD  ARO  COILS 

UHim  TV  Ssls.  I..? 

Wh  5%  uvj  t.S  uh 

ait* 


PUWnCP^AD- 

OtpMieHf  taiil  In 
Oi*^»jB*iafr 

iQfl   inflict' fSf  UW 

Mih  L££3and4iffv 
AMien-aiofti, 


TTl  AWORTI^BiT 

CemnMAMiii 

tOffl.U 


MICRO-DIP      $1.95 

The  World  iSn^t««i 
Qadacr  BCD  Dual^tfHJw 
Switch  <  P€  Pwl^iinT 

2300  02G  BCD  1^2-44 
23m  t2&  BCD  1-2-^ 

CvnplirTwnt 


AUTO  COIL 
tRAHf. 


tTRAICStrrOA 
Nut  WiTSpHa 

fin 


NEW  CAMBION 

JAC«» 

PART  ■  4^0-4353 

Gfiid  iPUtWd 


I4I IQ  FIiahClCM'QlM 

Hiifil    VU^    bwotrl 
100.000  P'Ke?! 

3^     aififfi. 


t»CCAPA»T 

IS  diilanni  ti^uh 
(fldudai    Uh,    C'l 

dvd  nnutt 


JOY  STICKS 

FOUR  100K-OHMS 
POTS  ^ 

Ideal  for 

electronic 

games       ^^-^-^^Sa.SS 


tHUWERPOTi 

ton       ZIK.     ^SK 
OHii.  i^B  ta  PC 


YOUR  CHOICE 
Witt. 


tILlCON 

aecTifieR 

IpKkil! 
in^OOF  1  AMP 
tCOOPt'g' 

PfllME  UNITE 


^.e  LEAOoiooa 

IN4144iir^4 

lH«IOe^1A 

-  tOD  PHV 


KTAMDAfla 
tf  «A  ill  TV  IM*. 


MICROPROCESSOR 
CHIPS 


AZl2:-liOfiQn 

ei4  — p  ic 

B226  —  InvQTi  Sui 
I'lOforZ-'ftO 
CTCtorZ-«0 
6258  S^  Controilw 
&2^t  Prog  comm  icilortace 
ftZSS  Pragi.  peip  imtflrtace 
A&iQ  Dual  Lino  R«cr 
ftaaODualUniDr-  , 
3513  Oiar  ^an 

74LSt3&n  —  1lJ|4K«^ 
8t^7-HoM  Tr#.Sut«  GuHer 
T43SM409iRS233 
Tfttea2SlJHl 


Z-SO  PROGRAMMING 
MANUAL 

IN  DEPTH  DETAIL  OF 

THE2-S0CPU 
MICRO-COMPUTER 

5.D.  Stt03  Special 
$9.95 


CALL  IN  YOUR  BANKAMER- 
ICARD  (VISA(  OR  MASTER 
CHARGE  ORDER  tH  ON  OUR 
CONTINENTAL  TOLL  FREE 
WATTS  LINEj 


Choose  $1.  Free  Merchandise  From  Asterisk  Items  on  each  $15  order 

Te^ui  Residents  Call  collect:  ^^  ^^^ 

214/271-0022  Vems  '  60  Day 

l_eO0 -527 -3460 


DEALER  INQUIRfES  INVITEOr 


M^ftey  Mack  QuaraHtee! 


\ 

NO  COD'5.  TEXAS  RESIDENTS  ADD 
5%  SALES  TAX  ADD  5%  OF  ORDER 
FOR  POSTAGE  &  HANDLING  .  Oft 
DERS  UNDER  £10,  ADD  75c  HAND^ 
LING.FOREIGN  ORDERS  -  U.  S. 
FUNDS ONLV! 
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YOU 


sppuftd,     iinLlui:Eani|i0    IMIit*-.    ^Dnv^'tjog    HC  230 

IX,     IfKifj.H'n'nif'ii    rw    utmg    tJC  flSS,    mcvr    inntor 

TMO«r  i*lft:rivitv.  TV  Mfin  tm  ART  2C>  TE. 
TnC-K  J'B   Lin  220    ARC  S  hi'  «<  &  t«,  ARC  3  ti 

Alls  S3.  Bttiefv-fs-P  OM  ttriv  tlJoiin  nu4tP  ^tin- 
vitiua  morjLilarlon,  hm^n  1  Pi  ivyiM'.h,  am  gotn, 
lulo  nnO'dtL  c;A  li^viikin,  VL^  DenrTi  ^BEiigM    uoan 

OCT  63.  WQFM  it|iirt%cQivMf  hbasb,  i^HF  pipp^^ 
.liOfl,  ftrwjM  ffldw  tiBtdh,  r^mpt^^  TuHBO  V&gi, 
cdnttruEinon  It  in  It,  pnt  cOiipim .  S5  VbpHc*(, 
tjkiiiiem  itlormw  {TOnrlFUttiart,  JM  r<,iJvi«tOf 
KOnvmim  LjJavvlle  HE  3&  rr*«ff,  Quv*t'» 
Guif^  fa  Fl#  &  ft,  pfOftuct  dli;sct<H,  rhOu«| 
W>  C    VFO     ^«iiD   «ft7qno#riv.  {M-nadainQr  "if" 

FEB   64.   5M  miiltkhann«l   eitciiOf.    r»   tJstTijjn 

MAY  67.  OujKl  l«uc  432  Qupiji^vcd  tiuAd. 
V  4 1  H,ii  r^deiji  MF  ^if^^  Two  sk  ^kij»c|,  m  m  141.01.1, 
40MI  quafj,  dkisit  HKFiarirtiHni's,  h*H  tlujSrJ,  IhrnW 
Ml  umd,  3DM  qujii^  liltdVUf  qunm,  u&y  tet  t>i-^d 
auad,  OMa^i  Bibl<i9'gf4'f>Mv.  fET  vttf^  tutm 
IfiMiMesho-onTig.  HF  uummy  livfl,  Mndar 
BiMMdtn^      lis        NF   SSH.'Cw  rx.  i|«oim*irce  c«r- 

JULY    67.    VE    hoiTf    r«dtOv    VEV    hamt,    dfit) 

<|tdftt«iDf,    Nanifji   tirnw   fownt.    tra^tiitai    design. 

3*^    "  ^     >     gncll  Oladfi  ani     G4ZU   tiaaim 

S^  UMF    FET    ot»afm.    IC      al" 

CQtltMmfit.     ^  ,n,     Kottlk    HR   lO 

rrmdt 

OCT    €7.    Ml  .  "I    5t4it«    t>,    m^qsii   tinnio^. 

Ctt«l«llr.       qp*mTiri«>'7T«|Eit       CM*^       «kf  1lfTV|i       (i»l41f|. 

flC  l^DG  1*.  APS  13  ATV  in.  Itivw  wtiKiifla  dc 
iij|]<|i'1v.  tMi^tilut  tr.OiiC%.  FM  Pig  tittrarmtt-m^  vlJli 

■J'  *«•«  on  2M,  ARC  t  flujifil  rJt, 

Hi!    n    I  K    I  u. 

JULY  68,  1%'ooiliMi  lur.vt'i  ..  upi1ilti*cUon.  liillQw« 
la -**='!  e«r-  :JTig  «  li,«l^ei>lT4>F^««  |K)I«  IC  ^F  iMNC, 
^'lift  '  eMntA^r)««|   n«rn  eJuD  ¥««■  il^tot  11, 


SEPT     tia     M^tit»*    vht,     «32    FfT    iMwvncK. 

turii-BTtint}    FV    Tunar*.    »Ml  ait  ti^faihtv    tsai 
sillHl  Tap     •tmJBiM,     mQDTilitlMiica     rhtrmhir.    dPW^ 

it^ottif  Jan   691.   7M  Uib  m+nn    h*m  c1u|i 


■ttzfc  truiulil* 
tnv    •rion    A 

.  s,     ipacs    ifOiTfini 
•jirfl  flnf?,  40M  Trflri 
h|#  conv*fs?on, 
Mrufl   set«ca.  thtir 


tiOV  6&  ^Sa  aul  ftttmft 

■anif,      ""c^"     (f  ■  ^V' 
CtMQf    cw    =*>^y    V^  -^   :M    dpij 

hv^i  clut*  iic«  4iF«ti  51 

JAWI    69.    Sup0r««ior    cgrtipr«iior,    HW  12    on 

I  GO,  bnjfti  tuiHflB,  AC  vuJtMiJfl  KonirE*!,  3M 
tFHfiiiistqr  ifc,  LC  Pi:;jwnF  rodiic'iti,  iputtrurri 
artHlVsii   ^iifo.   9M    iTatxsikri^f    r«.  nii4H.nttiig  cqn 

«d1«     Firi  V   aiifr .  «k,uC*i ili^  d«r    |td<tji>1itv 

h»^wr    40   cw  jHMniuH    frlsv   KimKhing. 

tiQriift«lit  (piiwatot^  «  tw)4l^.   *%men  tJotr  i«p«  ff  «t 

PEB     G9.     Si^^     ':.HTmrri     mon     tqi     ^<■ 
iMhfttUl    Uriisal ,    fiFlnf- 1 1  vtr    i^f    filtm,    unii>     - 

3CM  info.  NlLuIa  1  Kia  li^t^^phv.  itkotHip 
■  .  .._..;iTiOTl  lvi4iT4^  ralfa-clacB.  Lic«n«e  u u^v  (Part 
II 

MAR  C9.  Surpiut  ii5Li«  TCS  tti  moEtt.  Ett^ap 
CO  ffipi  Bi»a »  am|J ,  ft  K  3F  t  JH  k£ul«t|Qjrn,  1 1  «n«)i  1 1^* 
k«¥Br,  lnM  tni  balnncstrl  "lo-riNlinOT,  ^rjinsj&roi 
Qht  dlaiorii,  utiMg  J.ilDivi>ri.  H^^luwavQ  Mnifiinii 
inlet,    ^ffttii.    Coriv«9inin    BtMl.ographv,    •:it#a 


T*vo  EfT  PT  r, 


■  kcopB  aiTH^  TK  |i««iirnp, 
u  DC  load,  !iWn  tHkcm«.  too 
KH^  marknr  yentt.  toitiit  tTansJEiot  »pet:«,  GS  GiD 
iTmri(iiiPnK-ot>P  mod*,   t>qruibJE  GM   AM   in.  3|W 


MAY  €9.  2M  lurrvfiiia,  3M  SiDT.  f  a  artwti^tat. 
^■ftvpaUM  fllt^.  ittHV  VCt.  qifacl  tynrnqi,  u$m^ 
jtnivnnaKOlt^,  m^jiurtrig  jm  ^m.  0hcjn«  pai en 

fBq»,  SWB  mcfjciiia ,  I  BOM  t»Hl*6  vefric^k.  \bM 
anivnna.    NF   prtnnagnf^on  anglusi,   F!SK  •kciicr, 

•tt«tlv  IpM  I  4|!    «il  imtni  mtav 

whi|i,    ilHF    t^    liiri«^>     AtV   vicIbck  fTi^^juLator 
UHF  FEl    tirtiwifnm.  R  f  t  ¥  monnoftror**,  oxtru 

mini  VEL  tot   1{)  24M.  vi«l  wfo- 


JLH.Y  G9.  4M  nio4ftu.Uitfi .  SSfY  i^^ipn,  SM  ii«fr 
i:«»nw«tlB.    FAClio  CdmiroUml   mocfe(«.    RTTY    iC 


The  back  issues  of  73  are  a  gold  mine  of  inta^esting 
articles  , . .  just  take  a  look  at  what's  been  covered  , , , 
every  possible  interest.  This  is  the  most  important 
library  you  can  have  for  hamming. 

The  supply  of  these  hack  issues  is  very  limited  , ,  .  and 
when  these  ^e  gone,  that  will  be  it.  Don't  miss  out  by 
procrastinating.  Treat  yourself  (or  a  ham  friend)  to  a 
fantastic  bargain. 


TU,    »utii9    fiQtch    llUir,    VRCIS   conv anion, 

tuij*   tu  bt  f  tttj t  iofi .    2M  1'  It    itcUv  ^    WHTra 


AUG     ^,    FEt    f«OMn    fl»r    ^.$    MHz    ufir.    Fm 

tioii  to  ICl.  RTTY  tDrtrt  flBh.  (Jdftri.butJ  \ritr\ 
£)iiL,ii  checkar,  ?M  AM  tx.  n^jiiurB  iraniisior 
f1  1G0M  pracMflBtion.  rriac  «tiplif;it4  lona. 
tiMtyiit  IF  iMjiMQ  tun  irartiivtEi*  »*irw  56  100 
on  OW.  Ai«l  fmqi  meaiiuKmrteEit^  «xtT«  iK<ant« 
iXmO*  IfUiti  71,  FM  ilevfdriiviii  fn«t»t.t|:rs>jrm  GM 
»«.  tiirciilar  quadi  FM  no#l»  t^iQUref  IfantrttOf 
I^BfarMEtaf   troitflp 

S-EJ'T     69x     tu^iiei<l     dtoclB    thDQfVi    niM|4<-     l^*, 

^•^Icffnf^    *'  '  M    IhaQiy.    AU   no^^i^  IhoMrift^' 

AF£K  gpfi  Tfo*^  asmpi  chMTWtl^«4^.  tti^Aur* 

nivlar   rvimiancci.  'diO«9t-»(Ul(  Pw   iup'piy,  tran 
^lAlor   te^tinij,   7;wV  6M  i»,    HJ(    tO  neutr,,iili£i;nif, 

(rH^ffCtrar  uiMgit3<^,  fAdiO  nrdpatJor^an,  AM  rrund 
percontdgH,  DiiTfa  {SIbhi  4tcansu  itudy  UmiM  Ql. 
34{)02'  niui^,  AtV  v4dpeuin  <&amai«,  ^  trdntitlDa 
vattAia,  FET  ctHrifirKBor,  rl  plara  cho^^ei. 


OCT   69.    fikjpH    9«in  40M  ant.   FET   diinver, 
T^nwnona     mlo,     «cop*    cantKAror,    it»rr«ctoti 

»ufyt!'    Pi o rector,    ti&wflf    twriiFHS   tai-s^,    irlenrffv 
ESltbrBtdF    narmgnit:!.,    F IV1  adopl^ii    for    AM   ijc, 

ftAl   hllw    irttt^tlalidTi.  O  niuliifiiliai    ttantcBtvm 

P'tw  tupfiiv,  ftviTM  <!•»  viwoy  rrkftT  b1. 


lyOV  69,  NCX  3  Of*  6M.  IF  niytcn  tiJrwi^  dial 
caktufatppn.  HVU33A  *n*»rifli:  VFO,  fiM  con 
1)141' i«f,  liwrinfm  «nlo,  ti  2  brtdge,  im  mobiii* 
lioiTi*,  uinnrfliifl  fcrtr,  43?  or  tx  iparr  il^  owf 
sunply  Itidt  wilh  dlodai,^  ir^ntttroi  J^t-Bytif^ 
lianiiflO^  hHi't.  d«"kiigTi  kIjiI  v4it  t^^n  DSn,  aIse- 
trontc  vartiAe.  S833  macN...  e«|#i  cidat  iJudy 
4p*rc  tlU.  S6<S4iiPi«»t  ■m-moveiTMnn. 

DEC^    G9.     TrciFbiiUmi  dtcidifl    ch9(:iiLe«^    dtinrmv 

iaji:JVi;itTiifHidiur,     Tiinad    filter    criokat.     ba-pd 
awrtjphirifl,  Swon  2&0  &  TV  2,  9Bmh  selatHvEtv, 

■MtitLTi.  hhf  nx»t»ie  p -I  ,  1  10  gH;  Irecirrtiaf^  CB 
**9  On  6A«.  CAira  l>cen«*  iluiav  \Pmt  III,  1970 
liuvaf  ±  ffi4iii*e 

JAM  70.  trfl«j4janirtr  juri^essory  UpI-I.  tlefiizh 
power  iupptv,  aii  I  V  eg  I  or  mat  hod,  bttMl  runod 
t;an1«f  lahdad  afir,  B^M  b^Firipnn  IJLtcv,  ?Ktr» 
lM«nBB   Uiiifv    fpafi    1?    r«>ttdi«v  d^ada  in^^ga 

FEB     70.     1:8  ir^fi    thM    tfHpol«.   6M   ceiTib^Ta 
high  i|ei>it4lv  Ot  hHiaid,  lUtrirper  mobilil  timii,  2M 

Irmi    'SrV'vfhaBjfHt,    flnErocHp^i'rirtroinmfl    iaf     ra 
l>(ijii,«Ti,    PX  3&  mattfi,    iianaf^itilt:   vhJ  f*,  vai 
*■**!•  Z  HF  ftnalki^M  mciurir,  EJiit»  Ucanim  ttudw 
Iit«fl    13>.    hnaaf    IC    inlo^    qfo    40^   la..    4C 

MAR  ?0.  Gtlo  auplicffnon*.  clUfi^T  fot  dvycftlll, 
FM  Fiecf  rtufiw.  Pi  itojtrid  c^cjdilFLirtipp,  ham  tm 
fTHndarrtt.  r:heftM  fT  uvallrnDTUF^  fnulTltfen  \m 
lib',  'MF"  ivit«ii>  rrlodu>*ft  IPAit  II,  Si^-4i  modi, 
fido  dip  lit*.  Moipi^ln  41 V  con^^FEian,  cw 
mofirloi,   Inrvirq  muiplLdt  >o«^pc.  SSa-23A  tOOO 

««1ra  claw  «1vdv  ISPWt  t4},  imro  10  vfil  li^ 

APH  70.  ^4o(«  nJartkBi^  ^M  hoicsTFier  dipdp 
cimvuflor,  repaqltiF  tDMTroHor.  undtiFiLirifiing 
CfJf?  mwJt^ii* ,  /,'8  v^itVW  2M  jirtV,  cKliii  cL4f» 
llijilv    iPriNif     IB),    4twks»anitv«    wtnticondUtrtdiT^ 

rrdia* 'Qurita.  nttiggrir 


ta^lpia*    hi 

I. fig  vPtJt  ^irt-l 


MAY  70.  Cpni'nwfit*  on  inn  tf^ctucr'  —1660^ 
iLftuf*    af    CM.    liTi  am    fa    aiiQiipt      ^  13  wtfv« 

*'*F't>ci.!-i  '* "  -.irnflf,    dLxTCn    (>Lu<g|lai 

ftiarrr^E  -<ir!|tlu«  HJorr^tujneFitiih 

If  Jivtii»n  m<»dut^a^  I  part  J),  «ItI  ^61  pr« 
♦*mipft,  eduoiii^^t  "iiihDt"  iiites.  pnttegf^  ^Tfimp  6M 
t*^  ewifrt  tiitm  mudv  (pjfiit  Ifii,  HtshyM  IFNL, 
*'•  iiifjiica  monirof   "mobJItt  cw  o.  Wichnta 

*  .     ■  "iTl 

JUNE  70    DORP   »Ti.  »fo  c  ert^4»t«  SV^H 

rnrili-c-4<t<^r  .ncii>oi  hf  •vtlviLdii  ;, .,.j  n  on  ai^ 
aFdaniW'.    iilnviFqpuTi«n.1    Ar    CCMh    ll^st,    7  rI    !ti44:> 

utimrjl*,,  liuvirnii  iiifiiliii,  iwO  "iniVt  nrp  fn,  31  HB 
3M  h*iiarn  M,it!i,t  i  (1154  imtiv  lUiii  1  1  71 

1te*J  fm  --  .  .'  .i-i.ir».aaf  FM  tn  HMftOO 
□  fluar  ii*H>ing^  -iiiiifi  g«tir~  otPO^r,  n  VDO?  lil 
Imibv.  {HVPWfAl  <:Jat«  »iutly  iMi'^l  &i.  "ir^mx  tmt 


(no    goQc^ 

IJmltlw. 


^FFCj^ril],    tr*Miii.iM»r    u*    cmr^ni 


iAN    71.    S4»m   tonam    tor    dxinf^,   <HMifft   T«n«T 
tnoov,  c-4  duiv  cyi:.i«.  fcpffatur  zma  imAiw*.  *4EP 
IC   iar>a;t*ct«(,     10t!»2aM    p«TaSml        .^^—     i.|j(i| 
ning   proiiicibon,     IC    Ck    a4£^*s«4:^-  lOii 

dDuMIC!  nalrtticeiri      rtilii.er'i,      tinTrnoi'iint      lu.i.fk'l^ 
ipuli,  'hflrT-i  JiroTi^o  ilijTlv  f]"ii'';.l  lonn 

FEB  7t^  f4>tAt  luiniE^i     vai^ciLTJ    T«-i:»g^rv     AFSK 

UFMl.       SSTV      IHECH      ^Oli         ATV      *i4f,Tl        fllTV 

tuning     ifiUi4.dtDt.    lort^    r  ^ml*^ .     720 

WHf    cdtirv^rtKf.  SSTV  miii.^    ^      .i-mrfian,   IC 
cOd4    Pec.    (jM    Hh    tjivepBr,    t^efiHF4l   £i4fl    llLiii:tv 
<|jJiil     ^).     RTTY     lnir»«,     pm-l  rionfcl    tsfFFhInal 
Id»v  rati  mm«  till . 

MAH  71.  iC  audio  liitm     iCGMconvET- 
NATl'Xal    fd^Ms    fiigi    cpurcfiir    Mlfp.  t^fptv"- 
rrwni     ic(ri^|»f  •c-xfriDf^,     Ht     Iif«e4«,      wti'tiMr    ■an*' 
oaiTctf,   rifBitalBf  jodip  nMji,(fT    pji^i  RTTY  m.cst 
■UrtOi,  cdn ihnngadr  gftclplwnv.  >^iinQrali  cEjik  (tutly 
fPKTl   71 


APft    71,    Inrrg   IP   trn,    mu 
prQlh)«Tin     MptpiOla    *^"' 

«-  4  .- 1  > ..       ri 
rrwiliH  #¥■ 


3*10,    lout* 

law  I* 


»a«.  tSfMtalRf 
onowave   fa 

ii«gtll«   ?M   fm 

f.      ■cti     frra;  ka  tpiaff 

T  ro*   iiiOdul^lOr,  simple  itg 


Q^ 


.<.'    hupkMP.    hi    pt<MliH:tni,    tDM 


MAY     7T.     VSM     n-.abblv     awhjp,     2U    pFAa^tip 
irjuntftto*  amK*  dniort    lOM  dsb  14.  vonati^w  fm 
ir»ntt.^niia  cftrAct^Hv^  dud<*o  roiinpi  mMOi  <ii|ip«f 
rr«F>ti«tDf      I  IWt     tr*<iifT^ei»f      4SQ    Mm^     hri^     r» 
ttrnpla  aI    liltpi.    1  fMb*  2M  trsnmt^vmt ,  tmiplut. 
3M  pQvuHf  ^rikp.  [!»»rii«'3t  rlatt  stuElv  Ipt^rif  tl1 

JUNE  71    2M  biiiiirti  B^pai  iiTiflfLtt.  3  •!  2^  tfuad 
mijilii  D*nd     dlppt*    paTTerfrt     wftnifim*     Um^iitoan 
idi^HtLti,     pocwai  UAjper     laualcfi,     tivo  ^^^        •-] 
runtfig!    «no>(Hle    wtt^n^,    Ir^ftEBtov    ^«rr 

"V    flfata***    toftit.    4QM    oain    aPl,  yuooc^l 
iULfy  tnjM  SJ1 

JULY  71.  iC  jLJcjio  xjr  DcoijiftF,  idLM^jQ  iig  ^«n,  crw 
fihKf,  2M|  iTTY  o%c  2M  iLQllin^UM  v«)liC4t.  FM 
tiJimili«r  d'ttffirtPiv.  Uotpfola  Q-iU  t»  CD*i««rtkin, 
««riU«ar   l4Bla  twttm,  g^nmiii    tJmm  StuiOY  Ipurt 

AUG  7t,  Nam  Tucsimila  rparr  ||,  SOO  Wan 
Mfivai,  ^IrrttfnsJdni  fp»  iuty  i;9lNn«Br,  4-tutHf 
aO/40iralW>d,  vin  tUqi  r^itlOL^^I.  JupilBf  an  15** 
SHtCfal  cl*u  cudv   (pati   111.  p-b^li   ti^91  wav« 

ScPT  71,  Tf amforitiBrlAvi  po^har  tuippii«i,  vilid 
itiitfl    fif   f,i*m*Fa,    IG  suhtTUutiDP    T>¥D  ft    i*att 
nutmirs,        IC      ijpiTtprstiOF  age.       FnulHuhrtPPal 
NT  2&0,     hu4Ti    lacsiim^^a    tparl    3 J,    cauihh    oi 
m*nmadkii  opIui.   v»o   wiih   |ra£kiiPig   mriii«r,  ^cfi 
sal     cfate     ituftv      Ipam     12K     tfananlgi     h*af 
7     IC  (i4^li»  van.  fan*  palrft   htp^aTion,  tuat 

OCT  71,  rmErgariGV  rBpeftrei  t^fi,  ii.iTiicaivar 
puwni  Mjppi.v_  pifitjictino  mwesr  thowai  ►,  digt 
4^Mchit*(j,  rei-«ft*4;M't«>nt  itaiiarv  pharg«. 
PatUkie   r«i>«ai«it.  liAi-E'K  ^pundl,  aud^O    'tatlai 

HOV    7t.    3  el     70*4    iMNtm.   mal04  lun^tl  fnd 
pCi^rta,  2$A  g«in  vaflitaF.  ifarqiFKltir  biuii.lrm.  suHi 
iito    FepiMtHr,    'pj!  hunEnn^,    Budip    filltOK    tran 
siildf/dLddu    tBBfiw,     xial     testnr,    6M    dw    amd, 
Idlbr^OM    qt«u4      tfaPilhlpf    pi-ntft    rinat,    ani 
im^aiiim.    cd^niiMjr'V'hcaiiam.  cMu.   230O  MHz  sm- 

(:>l«« 

AUG  72.  SSTV  tniiFO,  iti«asti  pra^aattt*.  f*T» 
*(iFi»*iitBF  intp,  Tuct  pro^ttH  cpniTf ticTion.  OE 
|iiu{|hine  tin:  iupp^y,  4112  rf  tiFiilii^.  prf^amp 
compteuai,  Sm  at  moillt,  (tim>  patch.  Two  4^ 
into.  Miar  inioi,  SCR  raguiitoi  for  MVPS. 
'  iiia^'  «Lsi  ou.  ttn  «K  BCial^iar  amIo  itiatt 
ataiprihi 

S^EPT  72.  Plurti:UtiM»n  1y  tssamf*,  WWVB  GO  4f  H/ 
rx  cigaruiUB  sjg  ^m,  cuh  a£IiVft  fUter,.  rf  Timing 
at  125'lja&&ll  13  Hr,  halun  ant  iwisd,  ttundiior 
ppiAKei  iLipoly.  IC  BM  Tw,  )C  rm.'a*n  dMiecrot 
(pari  21,  acttva  flltar  dvui^jin  ip*i  J  -  .'JAW 
ftaa  ccKifiia^  1|3wi  31,  3**  itmi  tvfith«-*if*r  ipvi 

OCT  ?2.  Carr*£:1»Vft«  lof  Aug  Irri  Fic  #»dri^iar, 
3M  fre^  syrMtimiiat  (pari:  ?Vr  ^1^  Erftntiirfir  vfo, 
n*np  arnpat*  nittH,  tim*  fron  rrLeaiui(»nnnt 
(pan  II.  active  iitfdt  datigt*  loan  4}  iwpeatta 
lifnef  «bi#4ti«H  QUrA  lp«tt  31.  trtlimifi  veri; 
Kal,  ID  gaF^.  tH*>«  dcla¥  ralav.  433  1il1«*  .iMiai^ 
DC  AC  in^«tra'.  1H  iIiOi^Ib  ^.c^nmenei  til  rUfcj^^ 
and  nimHl^  tifker.  ijltft-m^dus  supply  ton   ICl 


NOV  72.  HI  tram  nipt  (U9.v=^-  --t^ii.  RTTY 
t^calj  IC  frt  m,,  tTjma^Qt  kawet  ama^giiricv 
powfttf,  ?20  MNr  p»i«LFnfs  PoljC})*  d«ila  JiiTt, 
fjmtilft  cpFiirttTte'  iinivg  moidulPi;,  HI  flF  l«3.tH^, 
"Furrrpcct  ll^iii^"  ok,  2M  Haq  svnthaiftoi  {pan 
a^,    K2CiAW   rpLiniei    trtt,--       "■  -ra 

clan  a&A  fnarr  4|    Mi  I  .  <.ia 

Itmv.     vhl    t.WM'    rrvaitn.    |r4i»ci!i4Pt    it^^n    rk,    432 

SSfli  It jntwai tiw,   AC  ar*  ^v^idcr.   imria  to  <4it> 
fULitetn    nvb*»d  mm  *riodi$i>li4ia«     HRIO   r»  m0d4^ 
10M  l^armttfH    am  i&     4DM  gndp|^«nir,    IC  ICHgic 
■ItiFinoF'r&triiiDP  .  aviFFlpjd  ii*ule'Cttpp.   ilrFt   iviSBp 
^fiFiiunrpr,  dig  I  treq  <cpuni(H.  auf^ll*  tui^iFiig 

DEC  72.  SSTV  KO0a  apalv<»F.  2M  tmfii.  norm 
bM^il    ak^^iiM    jniJ    dcccmiat ,    univrf^l    if   aFti|:ii. 

auioDatE^  iMHihuii  i,U3adNi  into.  voiTao*  yar 
lalihi  CAP  iiKfo,  ^M  la  «ii«li  amp  SSfi  moauia 
lion  rF<iantTai,  «tAl  ti  »qj'aciiwilv  ^TiatQi  lOA '^'v 
d^  lupply.  iratittTiitiion  Ulna  oiHe4,  fiidio  ailran 
BPiv,  inductanca  FTHtiar.  75  iw  20M  tf«Fitvar  t?s*. 
LEO  info,  40M  p»a*mp,  iraniiltot  vfo.  1&72 
iiHMtn^  3M  CffMPTtp. 

JAN  73.  HT  22£f  tOifctitona.  3-el  TOM  v«f  t.  SO 
MHj  liaqi  c^imtar,  ««i«Aeh  proi:a««o>t.  2  tort* 
gafl,  *m  tasr  *et,  tilt  Ovef  lOMrttr,  6M  cPri^wrtB* 
UEJfig.  Fnodi^lna^  tiijneable  mf  fUlvr  si*.  ti^rKi 
Mpaari  tOM  1^  tunsr.  diptle  no^ie  limltat, 
cuv/»b  age.  HW22a  traini.e*iwat  4flMI  mad    HAL 

1D-t   inrMS^d- 


QfV     ;  a    gttn , 


fraqi 
Pl. 


Iidal  Okiadratufa  ant.  MC*i_   ^^  *'•  li^*^*  ^ 

i»Lipaifianli    (pan  2'      /^\J    •      ""'B  cQfvtF 


ilTig 

lalatjnv,  FET  UMving 
0,    TR22    Hipowitm    rrtcrd, 
'•vMt'  mrntu  (part  11,   l^ghr  biil^  ri 


FE9    73 
toro 

met 
SST 

ftttQ 

poiMn  indicatcp'i  7^A4  ttitB^m,,  c^D^ctar^a 
m«ii,sut«fv^ifi  Gai«MiT  201  «ti4id,  mni'^^i  "-rnm 
mt'P, 

APB  73-  FM  dpv[aTiori<  mpfw,  2M  FET  jjiFaamp, 
lifra  2M  iHtviMf  arrqii.,  tep^aim  canti-ai  iparr  H, 
r«i»aat«  Utrnmting  Etirp|Man  7f*  Irri,  tm  tc^nna* 
st^pro^ .  RCA  CMUI  5  motit.  iiqhintrke.  dttac^tw, 

Lh  mii^na->wnA  -^a^dgpt .  rt^mitltji'  rf  t»DW«r  dimpi 
tf-rti' t  2).  ^viHKitv  acjOflafTix  1 

JUNE    7%    220  MHr  si^  gen,  u^  .-r 

r^aaiaier   NrnrrtJfiig    Hilo,   R|  T  V  ..  ,  iM 

hvHnd  "^o  tm.  w^s  poyu  FtiAiuni.  lOi^jlOM 
quail  K20AW  coiiii^fw  Ffxi'di.  ciputt'!"  'ivam. 
h#i*>  p-munai   iiHj.  ten*  riacpdJar.    i,  arVfith 

nwiat  >r»ieatt  tatlvry  pack,  ohm  m«\m ,.  f=CC 
raipt  ipa«i  11. 


I  g«n. 
1  irjjm, 


F^wu    #  J.    LWM  EJi"  ititTiys   i,[idr  I     I  ' 

rf  tiitvuBf  amp  d*inKi,  trAinfftai 
l€OM     anr.     ^7V     r?MinitOt.     low     coit     trsq 
cPM«irer,    VOM   dtaupn,    orp  40M   l>.  att;;   UHir 
,  1***  aufjio  pf^^cien^fiiQ,  FCC  Finai  -iiiati  31 


h  J*  .  1 1 1 


SEI'^T     73.      R«p*iiiai'     eoiifrni     tv"^^,     109 
put  Idti^ici    lp»Ft     71,     2M   r*    s:aliilir«lar.   P  LL    ic 
nppMt;4rioni.  TT   pai^  hpaiiup.   Ha^th  HW7  "3" 
i^«ta»,    Oacar-S    dapplw,    7M    coaxial   oiil     2M 
fTfinvaflflr,    IC  k«rai .  FriaMiurs  ani   X.    PCC  f«af 


OCT  73-  <*t  Fi>ei»atiTiai«!  nipd^,  mm  -,-  trim 

Fn«««hjtflniahl,  CA.llO^E   ?M  Ifor^t^M    .    .    v.v^  ht 

iFFiaat,  rt  wattriTKtw,  nrvflraf  P*pHii»,  'SDrAD  dhpnliB, 
IC  "ht"'  gan.  vhl  Iran  mninipliiH  FCCrMi  4|»art 
51. 

NOV  73.  4^  MHr  ««i:.tv  -"—  —  ATV 
Circuits,   nicad  vp^ivfa  mum  tor  >  eon 

ItPclicrns,    IC  iTvatar  #nTp<ifiiH.    1  l\22  s<.  ^tjpplv 
inijuuF   vifFtkAl,    IC   af  liitw.  momitntary  po^ar 
failiuf*  inolairtipn,    leOM  nm    teon^ploF    Mtna 
FOla   HT   wlo.   SSTV  (Sa,  C*iua  B  at  amjj    FCG 


DEC  73.  Cadfe  vmwrl  d^itEntar.  7M  knai  «mEi  ic 
h^vaf,  aonn  ub#v«*0rTii  {pan.  tiaitean  fim^n^TCM 
t**|.fcflF4.  ssn  «i  1 1  ve  F I  >ra  I  trrn  di  tFp  prf^i,  rniitv  '.otiiiot 
ihwrcti,  IC  fafrtar,  loquiintial  Tor*  4^cq4||i.  2m 
PdrlBbJif  baain.  aJiKtronli:  ca^culati^i'  rrKattf',  «w 
'iJliH  d^iftrv,  FCC  rii^jis  {pjut  7V 

FEB    74,    331V  maniiaF    iir,tfj.    *C  »jj1«m   arF>pi 
S4:4i|iu    £«y*a|:»  iB«*,    1!ic'20M    4Mtt«i,    .,.      .-,,^ 
tiFiw    rdntPOl    tymtfltn,    pt    tiaaid    lOP'.  ju 

var  O   af    filraT,    titOwnlnia    indit.jiO'F.   4a«Fi  civy 
frn     i/vlfh     Ten  Ttiu     inpdnJtrl^    ^iiFi|.ilo    pituirti 
COrrmtfrSSCn.  imglii  IC  t»,  "432  *tf'    Imal  atisnTn 
*"^''    "  ■■"     'E»*  '•*y''»»  ciiCDuit.  7  fvfmani  miKiaut 

APR     7<L     voM     lot    lapaptB^.    t&nm  U4•«^arad' 
FBiav.    M    irjintvorricr.    tO  iia  2^>    m    c^iitoe^ie^ 
rairiPiE   1:01  '     ■         mBt   Ipr   iM-ar^naf.    RCA    ^tu   !■ 
tuftifig,  Milu,  tune  f^n    FCC  1*9^*  ItiBft  ^1| 

MAY  74,  04  C4rt  i^i^itiipr^,  #udia  cpnwfaHOt 
ihfO.  FntwrfwrerKa  ^uppraaawiiti  tat  im^tt,  4iut«t 
iMjroiaF    slating     In,    i^    i^adtnp     1 0rr.    imk    KiQti 

V1»f  tfMT 

JULY    74,    4  1G<>0A  Un*mt^  upivwiwi   fma  ^cn 
UFumeriai  altfc  ipn,   iS^  iC  liFntT     yOM  ^Fkauci 
anaif.    OS.  l(Hr432  MHx  ensi  ■'        p  *n> 

AUG  7A   IdriattJal  diitffi;M«nai  wuiitiiwTT--'   J!'^-ni 
WH*     FET     pfaamjj,     nui    gda     lo    t-   .  1 
tilniMno    11    pad    hoofcuf).     R3!^0    It     Hayj    t  .^ 
fTiodt^   Tracking  Cw  fjlttir.  ^lurAl    woitmBtm,  uni 
v«i Mtl  rotpuLpiaii  luop^v^  tniv  sw^tt  ttMiJV*iia«,  rtl 

(CI^H    tM!0|||«irtt:Jt     ID       i"    i" 

SEPT  74.    MCpSKLV   «J«t:t>anM    h-B)t^r    lilAfT  11 
«ik   wdrniitd  iv^ianF.  Haaifi  10  103  t^tott*  t*^fH. 
arp  €At1   tw  tn,  rf  ip«*cti  rllppat.  aud^o  mam 
ItmltHT    wJt  UttHILl»^  an  SSTV  ^df    •poivifrwl 

IC     lestnr,     m.ini|iliire    mq   c..  i*at\      lawat 

tomttuciion,    ifiiifiire  il  aitanuaicM.   #NirtrDni«: 


(More) 
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OCT      74-.     'Mii^tOI»  Atttir|.|af     (i^ruiil. 

HT  230    isidri     i|,     tmmmtm    ^(^er- 
t<(ll*tf     %     wdt     UJMii'v       tfri     icMtjI.     rc>«no 

I9I0ON:    1  fi    MH?    Hi    T  -   -  V    r»«|iiJ«*- 

Km^^    ifmi    21,    fiOflK  -  ni,    Ht  tma^vm 

to  <>#in  Iriier    6M  unMima,   3  iwtre  i*fiH>iv.  HTV 
lyrK   (fan.   '^CMC  5  rrvpck    nuilwlH   ivtiici   Id*  -^fmit 

MOV  74,  i^20AM  cguttTW  ui|»d«re,^  regijijtiiifl  ^ 
vdc  lupUlv  wind  diimrOppi  -indic^TDf,  iii^TiTNi 
i^fdiJ  HT  220  (piirl  ?},  ?OlVt  3  el  heam^  dUfo 
E>4trH  ^nct  linokupv,  doiililtf  irtub  anr  mafch, 
r>QvicQ  cl^s^  instrutiion,  d^qi  iwr  merer  (part  1^ 
6M  cqnvertei-  n  .<5  VI  Hi  it},  '■£  bridflu;' 
MDSKEV  electronic  htrVi<r  Fiiart  3^,  Aug  ntv 
Kan    lEi^vivvrtsf   Bff^Ala,    >irt»n4tei    ot^  fr^   ^fitli^^ 

DEC    74,    Cdre  ot    n>d'dili     'Mrmri  meed  t lir fi^t lOft 
indM:«lQr.     «■    WrtflKmi     n^tlCO    conwefi»r.     •«•< 
tronitc  l[«¥«r.  fimit  foi  notticin,  ««tltno<«^  rn^\m 
thc«lfl«,     ^TV     t«e*    t*tn%      TTl     iCHlii;    Ufob* 

pqij*     tl«k»m    ti^tKiOtt.    riKHTibtC    IMilC«itn«,     1dj^4 

F£B    75.    H«ati>    HO  10  fc«i>*  mod  for   SSTV, 

OtCJir  7    DP«»*1lOn,    Mlt*illt«    D«lli1«t    prtf^it-Ttim. 

''•a»#T*r    engmeef  tng,    Robgt   0Q^A   sttv  cflrnvra 
mi0tj,    nautfAJizmQ    Hs*lh    SB110A,    "ftounciH 

1«M"   IC  tWifcH.  tape  h^V*!'  lOf  cw  tn. 

APR  75.  SBO  i^alkv  for  2M,  ?M  nt arm  100 
jvntN*ii*P",  8S  rrtH  r<^rc}lt:l  mio.  a  tunction 
rKMAtW  CDniri»ll»K.  nicdri  tirillfli'v  nrvcaoriani. 
TR?3'C  prtarTip,  te!l«|Q<hairv«  iillAchmief^i  mm 
llijiitir  lb  ^M  HaniliVBld  T*«»fihi:BittfSE.  3M  7  «t 
IWMfn^  btltc  tefeoHanie  t^\1i<fni  lp3/t  1i  1  D  m»n 
ID  iHTtVf.  mci4ifi«^t  111  H'^iiiei  pTiOEH-lp  anl  Tot 
3M,  ISiM  QOAirf  rnodifiMd  tot  20M.  ZH  ca UmBiW 
t!H*ni.  n  It  A  sui^Dlui  ru  cafttKVfirfJii.  5/16  imaw* 
aUam.  MAM'crafteri  l^X  111  *»   m^&t,  1&0M  cv% 

IB 

AUG  75-  1*6  J3a  MHf  HWfc«i  Biifi  fp#»i  71.  IQ 

fti^m      iD      t<rt4a.      diq<     HM      lfi»mtiiLji1^      Ifp-Arl      11 

d*hMMiin4  t1  t«aJbactt,  DVM  brW  i  9L.«d«  «i^ 
MttllitB  TiianitDi,  cmcii  "aecu  ii»v«r/'  pe  bDB«il' 
Tnvlhpfl  iiw*op1utiB  'irtBl  Or d(.B ut ions .  £iht«jjci 
fniitiibBnd  dipoles,  t<iiBU  tH^iiBl  clodc,  ac.ce*%i;nf 
wfo  iQt  hi  irdntcervBt  fTiCKHrrn  nan  Mqtse  CDdEV 
ftitjlli  lurhi^-ri^-n  gen,  7M  fcanTung  synthdifn 
#tf*t#.     KP  202     AdIlkV     chJirflfif.     10M     rr^Mlli 

S^PT  75.  C^tculalinji  Piku  crdunEBr,  wh  MlBNllfi 
f  AK  "ivilHrTi  <pbM  H,  tC  rrilMivDltmQiar ,  tHrwn 
Jjitttori  TT  rtftCOfie*.  troMblitshcKiling  «iv  Oi>i;, 
4Q*ui   t|*   4(iif.    146/433  A^^Hf  hBHcAJi  4Um  (con 

cJuttCinL  dig*  swT   icijf^<>MlBii    rconciu»[Dn;h    r««fl 
iBl«y  riH  cw  trfa^  in    NC^iGS  Dr«:t«f  fiiTWr,  uo«4V 
f«i'iiirtf    jijdriTi      pQ'iAWa    ctn?    rug    (kiwwf    ijniT 
|it«ci4>Kpn  Id  V0C  »4l4taniC4h  tl«n4ii  d.  13^  IcHf  if 


There*s  IktJe  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  . .  .  like  others  . , ,  with  reams  of 
activity  reports),  you  or  "gfftec**  have  a  fantastic  time 
reading  them.  Most  of  the  articles  are  still  excitirig  to 
read  . . .  and  old  editorials  are  even  more  fun  for  most  of 
the  dire  predictions  by  Green  have  now  come  to  pass, 
rncentive  licensing  was  every  bit  the  debacle  he  pre- 
dicted *  *  .  and  more.  You'll  really  get  a  kick  out  of  the 
back  issues. 


f'kanfvf    ■ptf*''    >*■■  r 


Mi^imi^'  .     I  44    I*    mmi   far    A  TV,   O  fiO  (WM? 

OCT  75.  A  4«¥uRa  TTV  lc»vlw«icl  lOin  Ih 
0|>  Amm  alxkltC  tl»tfTi«f ,  atT:  ontt^odMCti^n  is 
m«crac»i^^>c««ii3rt.  3fn  SvTii<h£rsi7«*  (icoitelu: 
iicnl  ^¥«llii«  F#A  £y^Kn7  I  cQinicJijtJanL 
fe^vilAT^d  iutiOitmt  f^llOfllhAg  trv«  m<vfl#rr^, 
Dignal  Logrc  m^^j*  hirrvl*^  FCC  in1*rvjBw,  a 
-:nT««t  uP  £Vt<t»m,  digiT*!  clQck  1  »iT>t  ti^s^**^, 
me  opemtmi  dwlc,  QRP  432,  h*m  PR. 

JUOV^EC  75,  QloekbusteT  dou&l*  i«u«4 
P|pp  flopi  txpoitd,  br^sklHroii^gfh  in  fji^t 
leaf)  ATV.  itrobing  diipiavK  ls  c6'd4.  th« 
tuned  'unch  boi4  Untenna  tunar  ^or  HF 
transceiver!},  a  daluKS  TTV  keyboord  (pert 
21.  thfl  127'  rototlngi  mast,  lest  thmn  $1 OD 
mylti  purpQiie  icope  tar  your  shack  (purt  H. 
pr«ditiing  third  ordar  inteFmiDd,  ttvdhna 
primer,  QiFIMlng  lh*  Thtrd  Flaich,  whV  itjb*9 
haven't  di«ct,  tfntant  circuits  "  touitd  vQur 
Dwr>  tC  tait  fig,  tha  K20AW  tvnth*iij£Br 
PROM  oiad.  Bi  hBnn'i  ifiTfo  to  rnicroprocHi 
lingu  Ground  FbuH  iniorfupu'  ta  KMip«U%a 
circuit  for  youriJitt},  m  $1  ttrip  ciuri  r«- 
cotdmt .  an  cwtn  templar  c$ocli  pvc.,  lit*  Pyrt 
Ciiv  Eurpi^ui  Kcn*.  t«pcfaiif»g  ilia  Haaiti 
IB  1101  cciumar.  2S6  pagas' 


£i>?B«-»  B 


PiaT«MlAURii 
'  — r  -^»t.  Ilkft-e  ■ 


zTm   1  r    L^uuftf:.  E^«  t£  Tore 


o 


IA4*4 


^l 


tit    .j.lr 


'/I 


4tk<n  IIK.PV  ~  C4»  S***.  It* 

iHj  -r  llw  UEJdn  IS.  Codv  Cbnwtif  LlMt<i|  f  IIQUji  A  Nrhv 
CfIEr^v-(>pt■wu^p^  Svu*"*  T^  Int  anil  Oiiti  i^  TTi.,  Buiid  j,  Ctt 
Vrmprr/,  fi'H  Mhw  P'ma'  ^hh  Ycm*  HT,  |STk  TvrWr  S^wkH]  Circuji 
^oi  ESTV,  Al;^  '■  Neil  pnad  >  ll  Hi"m>  f  i^iIbIJ  yt  Ail,  Can^pulm 
L,mq;jui|ri       Simglkl^iJ' 

J  UN     ft.     VH>     ilp^cuii      '     Scjpnr    C^H  tti^Hil     dI!     Caarmt, 

ToLictiiijnfl  [>icc)[|«*        U^lng  D  CalcmaliH  HHiii;HJMl,  !iim|a''v  Amslsur 
TV  TrpHtirtiiiPH,  Amariui  T^/ R»C9iuli^ '■  "^      '     '     :     :    Iim; 

TtM*al»    ThifiBi  Mwh    -   «  S^l    a*  tip  Anv  ^n(|t>n«k,  tm»nr 

^Bafe3l  Minv  n  *^OU  -  Ie^  Hn^bBnis  Hi")  >  ^  csuif^    X  ,- 

¥|B'  ka^  (h^«4  •'  WMt «  riii^Miii^l 


I'feifc-'ilfciLiiiwi 
k*  r-mmt^  ftm   r  hmi  Tmi  Vai* 
«  Oi^.  A  4H  M^  tri 
Tt.  fAOM  2^B*.  1>Wfcv 

AfC4i  iiiinptB#4<.  tmm   Qmi^mi  t i  m   ■!  —  Ui^ 

Oct  H   i-iJiim»..d2anJ*^l><«  Ain>^^«i>yBamd«Cbi«»i»  Ti 

i.ri  HK*Ha^ .  -Kitw  thi  V4W  Uai  lOl*  law  I II L  OflP  F  iin  wi  «)  jhiI 

■tffw  A  ft«^  a«n  Riih  Juti  ^  Htofn.  tia  H-^iir^  oum    iv^ 

Hii^^auit,  E*pp#*iie,  Hta%»*^  l"rNiHrt»iy  4>r1r4tm  larVmii  Ca*¥^1>ft 
l^rctfi Hmnutllli  CW  (Q  Uni't  Iwi  ftf  TV.  RpoeairrE^  MiMhM,  ■<£_ 
NiW  hUp  Ini  Thif  •Caimtni  Ciklhjfn  |Iii1i|]|p  CiJLiiiiHrii  hiHIi  Utm 
IJkm1  ?t\VtVt,  ll  Uv  P\iit  UViiHhirii>  iH  r*tii|i  -  Birirri  nn  FrrMtliM 
l1*»lMHt4J  hirilH  *flH1-i  JN'ci  rturml,  HiiliiL*  t.jgljnfji 1 1  hnp  IftinMl  |[| 
"  a  iStlTi^r^iTiAf^  r»uiii nnlrt'H ,  Hm>IiI  t  J^miHi  gtanctoTd  Gwi  lt.uhi 
PiW»  'fi  1  Hi,  fhN  rnc'PtUhlp  lnit«-k»  n-ii-^  MrndiunKmJ  BtlV 
•1.."+      Ml..    V    L,  mrti  t|k»e  Vp.f>.  HiJ.  jiyJCl-ciNiCfti^t 

I'j'i',!.''     HL.CJ-    iM    ASCII    ^n<^7u:m,    -  '      : -'•^r         Q-naT  iW 

Unrnw^tfl  1^^f>  ICi,  tli.  ft^w  tr^rf  t^ayju-M  -  Uabtf^  tNw 
r<i^ilifni|fi«  itPt  Wwrh.   BAftlC'  WHJI  i    TfittJ  tfn    Hhiix  ail 

■MC.  nH  Sail  An  Bt  *»«i»»iww^  imrt  ll 


FE^    TA-    Hullrl    I-    SmirimM    t^jtrirnLirii-cjuar  t'fNitiHi    Spat '0 

!tViii^i>i>Qir|    JC    Fiiiri<ijpni,^    fliunclarii,    Vdu    Can    Miil>,«   fl'iilii   IT' 
HfiLnit,  Hikm'i  fiHn  Bbwvth  QuFllllv^,  ASC-II  to  inijijnl  ri^it^n^' 

liTTt   AtfiosTflH   -  fbn  DhiiMl  Wiv,  Innwnvinii  I'M  FT  10L  ft- 

UK^ivft  on    TQ  M-d   I5t*i,  H«nH^  liujn  Up  Vcui    >«  t«mg*>i0*.  *^i»r 


in^ 


■   RMa«M>    tMq^ 


C-j— ":;i 


«r«  ID.  'n<m  ^m^  Ikeb*  Cxau.  Cmatjm  VTV  - 


I  .,    I4T     Fa 


1** 


AUG    ra    H«i4   Ok    V^k   i^ka    ICi?  <^i»hiV*iiM141|.    SurpmHfit 

MipiiziLii*  tu««  #■•«!  Ahlr^cnjs  -  i^  QDnM  |l*jii'  h  MINJ-MOS 
Ifw  nB<1  h;#rar  YW,  7**+  S«m'rfflr  I  D»*^liflh1  Hi»iMHtHiiiJd  OHtjp 
I^Yirmi-KH*  fiF  *  CrK*it»tiTfCi|il  IC  DfP  Puuril,  WtVii  Pti  Mitun:.  Tl't 
-  ||«l4M1)tEl  Itll^ivjii  Lrit).iL  Tini-W  ,  flMitkli  OlculDLk>tin 
-  UiiMfi  d  Hqiid  CuiLuiutteK,  rniijirti  CDumtv 
■■  ■"\ut  fj  at..  SrmniP  iW.i  MMrHfl  -  CdATV 
TFi'  Frrit  £.7npl4]lDf  CikiIfi'iIIv-I  titm  ^tiflibiT 
!,  '■       .'>■    ■     ^""tp  Q»tpi*irhi|"        *,  i.  5J,  i>   16 

■*»i4I*»*»l.  *(i|Hi  »ii-irf  Cj>»ipiiilBP 
-«  '  — r-"11~  An  Att  A^rs^i    A  ^mtsM^ 


roc    i-ht    DVar 
CalibfprTin 
WjCh  I  U;^  '' 

-  C^iyr^  Pi-ijE   I'l^ 
tiOa    EPi3t  ffhl  (tj> 

-  tHHi'  *w  t»t.-» 

Ci«Ii:t  ^-rtiC^^rm 


3itL  d  ••«  Sa^a' 


aitT  T..f 


E    O-  ^ 


t  'W"^ 


T- 


■««  L  -  A^i^ia  «ia  ]Q.  «( 
!!.#»•••  O-mwn  £  I  I,  M»M  D»  Vm  Ub  lb  l^r^  HH. 
rik^tv  Vavio*  I'te^  HTtV.  Bi|  •Hdw  9ti^«  Al^ni^tJvkA  Dir^ 
Ultf  Picajar.  IlkBlK'  SafaAil*  Q  ^Iff  Cdtntzii  liHi  T  irrw  Hipr  tmg 
•a  H*<f  t^ii  Voiil ,  Tin  SOTi  Ai  1  itf  ^b^  wwr^  i>-^  'at*!  W ,  DfCAH 
OmU*  <Ki  VAur  Allair^  A^CM^I^tdvl  Cani«n>i  liii  ViDiur  TVT.^Ita 
■rnnta  Ti«ai  -  P^mmi  $i«4]li  T«erfi,  TPuh  INbd  -Mm  Jnwnlwf  A£  -- 
Tfi4a.  1lif  a^BdlEET  PinfiHii  til  ti»pTi  AMI.  flaudDi  m  ASCII  -  '^tM 
'A'ani  in  (j-nm  Pt-ogrammunq f,  Hpijcl'li  pin  RA$.li|!!  —  fn  rpiHir^yiiiip 
Ifji  h  flBEidul  Connpijrii,  Tnivvilrtl  V  Mnri  'Pirrl«fr  TuuvlilCM 
Uiirncblr,  Uting  n  WitdI^m  0'lL(lldOIHFff,  Ttitt  Oumr  '6^  -  Aiitttii^ 
Urinia*!-*  S»i  iBrfi4  in  ihN  US'-,  Th»  i"HwiMI*rtf  S>*rcma  WwiitmintB 
-  A^iiT  Miii^^  m  Dn  It 

DiC  91    &&  tiiTir  rcji  lari  -  tmiM  ttwurtBBii  &it«diii> .  fU^rUTi 
"•   Chawn  CM  EDat.  Tito  JF  l>iu1  Afrha^wa,  CTTpPI  tMxK 

^  cft'i  E  •  llv  Moivaica^v,  T- 

■  ■     ■'  "if  m    1*^^    IpOTE   IK-     •- « -    Ip^iv   «*•»  T9ir  S^TV   *■  »-. 
Ui^t  •  iSa  f-  wi  ■  ■  |i  9tviriv4L  VB^jH  1)  ^  l>a  »« Ifcv  r 

t#«  A»av  Cebj.  S»rito    Aa«^>«^.  I  NaawBa^  t^  B^av    l^« 
t  ilii^i^  H»  JBB  IS?^   T*>m  fC2l  ^»fc*»      ^1   I  I  ir    JH  JP^ 

*i«a^ai>lH  QM  jwrt,  m  tlpwinpn  Am^t^ .  .g-A^^  m» 


P«- 


ti4)4lO*V   Til    $B  WT-nk     ^k..iT    a,>.    »»«■< 

1 9  &  'GHi     *J»e   It  <tH    I.  •  ^    'T      — -!Kj  J'  ■  '    •  u     ■  43iar   '  ■  ~ 

ifUfmftfitin     tAii  i  inr  m%   »|w   a    U-Mwp^  -    W*I^T<iBia      ■               <  . 

O**"'                        '•   aw*  Oun^  ,             «  FA,4«la  li^ 

Viiiii                        ' ' «  Ama  J  mil  1 1>  lai  IfiO^    -                      .u 

',  ■  I  ■ ''  -  >/<  -  ttw  ^^  Hf  t'  n9iik|i*i  1^4)  A|>rji  o^^  'D  Bm  t^app  iisfim 
HHluliiri|<Ki"l  flpmorlv  -  Itia  CTiiiiUnm  CVV  Mll^l*«W^  Tiip  MiSJ  l^uuiHl 
Dt-rs  lIlM  t*iuii4(Bl  Ifictinnin         NudlU  S'lHOi  MTfl4  L|iKUitr,Tn-25MwJ 

I'll  illai        Pi iiirnm  It!  f  ■■■■"!'    '      ■^■^l  ■    '^pp^jrari  i-rc  .  Pi<i-l  irijurr 
'    '     LLiqlKifjk         On  '    iri>ti<<     jili'nHrtigi  Vnur    HT', 

ma  PrD4rt^  Tsncnf  ThMv 

■■«  Urv*>'  Ew  ir«iK',  -A  l(l>  (  fial  A4^ttT>ai  an  i  jBif  h|4 

"^m*.  (<■*«•  )*a  GlB        a  'CSuitof  Ia > 
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MAGAZINE  CLASSICS 


1 


njUNE  63 
DaUG  63 

□  OCT  63 
□FEB  64 

□  may  67 
0  JULY  67 

□  OCT  67 
a  JUNE  68 
DJULY  68 
a SEPT  6S 
OJAN  69 
DrEB  69 
OMAR  69 
n  APR  69 
DmAY  69 
O  Jt/NE  69 
DjuLY  69 
OaUG  69 

□  SEPT  69 

□  OCT  69 

□  NOV  69 

□  DEC  69 

□  JAN  70 
DPEB  70 
OMAR  70 
OaPR  70 


13  MAY  70 
OJUNE  70 

□  DEC  70 

□  jAN  71 

□  FEB  71 
OMAR  71 

□  may  71 

□  JUNE  71 
OJULY  71 

□  AUG  71 
DSEPT  71 
noCT  71 

□  NOV  71 
DAUG  72 
QSEPT  72 
I30CT  72 

□  NOV  72 

□  DEC  72 

□  jAN  73 

□  APR  73 

□  JUNE  73 

□  AUG  73 
DSEPT  7  3 

□  OCT  73 


□  NOV  73 
PDEC  73 
OpEB  74 

□  APR  74 

□  may  74 

□  JULY  74 

□  AUG  74 

□  SEPT  74 

□  OCT  74 
O  NOV  74 
QDEC  74 
Q FEB  75 
a  APR  76 
DaUG  75 
DSEPT  75 
DOCT  75 

0  NOV/DEC  75 
O  JAN  76 

□  FEB  76 

Omar  76 

UMAY  76 

□  JUNE  76 

□  JULY  76 

□  AUG  76 

□  SEPT  76 

□  OCT  76 
QNOV  76 
OdEC  76 

O  HOLIDAY  76 


ALL  1977  ISSUES  ARE  STILL  AVAILABLE! 

n  $1.50*  -  single  i?jsues  (indicate  your  choice  al  lefl) 
n  $12*  —  10  issues  (indicate  your  choice  at  left) 
nSSO'"  —  25  issues  {indicate  your  choice  at  left) 
n  SIO*  —  25  issues  —  our  choice 
D  Cash,  check,  money  order  enclosed 


Nun«. 
CaU_ 


Address, 


City, 


State, 


Zip. 


Char ge  i      □  Am er i can  E  x pre  ss 
Credit  card 


□  BankAitiericAnl 


□  lltiAer  Chsrge 


Expiration  dat«. 


SigriatuTe. 


*Add  SI. 00  shipping  and  handling  charge 


SEND  TO:  73  BACK  ISSUES    PETERBOROUGH  NH  03458 
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nbui  qook! 


<=BEfflND  THE  <=DIAL 


Get  more  fun  out  of  shortwave 
listening  with  this  interesting 
guide  to  receivers,  antennas, 
frequencies,  and  inter ferenoe. 

$495* 


^y  Bob  Grove 


Use  the  order  card  in  the  back  of  this  magazme  or  itemize  your  order  on  a 
separate  piece  of  paper.  (Be  sure  to  include  check  or  detailed  credit  card 
infannation.)  *Add  SLOO  shipping  &  handling  charge  for  each  order  and  mail  to: 

73  Radio  Bcxjkshop  •  Peterborough  NH  03458 
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Hovy  would  you  like  to  make  some  extra  money  in  your  spare  time  to  help  you  build  your  ham  station?  Wouldn't  you  like  to  be  able  to  get  the 
latest  in  ham  gear?  Tlie  fact  is  that  your  hobby  can  pay  for  itself. 

At  the  same  time  that  you  are  mahing  money,  you  will  also  be  helping  amateur  radio  to  grow  by  helping  to  interest  newcomers  in  the  hob- 
by,.  .  and  we  need  all  of  the  new  amateurs  we  can  get,  as  you  know. 

73  Magazine  is  looking  for  Area  Representatives  to  distribute  73  Magazine  and  KHotaucf  to  newsstands,  bookstores,  discount  stores,  super- 
markets,  drugsloras,  etc.  in  addition  to  distribution  of  the  monthly  copies  of  these  magazines,  Area  Representatives  would  also  sell 
magazines,  books,  and  subscriptions  at  hamtests,  ham  auctions,  and  other  local  ham  events.  Radio  stores,  CB  deaiers,  etc.,  can  aJ$o  be  ser- 
viced by  Area  Hepresentatives. 

Make  Extra  Manejfi  Help  Amateur  Eadia  Grow! 

Distrfbute  73s  to  Everyand 

Here  s  a  way  to  enjoy  your  hobby,  to  be  a  real  pad  of  it,  and  to  make  money  while  you  are  having  fun.  it  sure  doesn't  seem  much  like  work. 

Area  Representatives  who  are  successiul  wiiJ  be  offered  the  opportur>ity  to  increase  Iheir  busmess  by  taking  on  addltionaJ  special  interest 

magazines  for  newsstand  d^stribution.  The  business  can  grow  lo  any  size  you  wish. 

73  sells  well  on  the  newsstands.  Tests  in  several  areas  show  that  even  though  every  magazine  rack  in  an  area  is  stocked  with  copies  of  73,  at 

least  one  or  two  copies  are  sold  from  even  the  smaUest  of  racks.  73  interests  hams,  SWLs.  CBers,  experimenters,  students,  computer  liot>* 

byists*  electronics  professionals,  technicians,  etc. 

If  you  are  interested  m  details  on  how  you  can  earn  from  $50  to  S500  (or  even  motey  a  month,  write  to  Jack  Shimek,  Marketing  Manager, 

Once  you  sign  up  you'll  get  monthly  shipments  of  magazines  which  are  to  t>e  sold  on  consignment  (the  store  only  has  to  pay  lor  the  copies 

sold  each  month}and  keep  back  issues  In  stock  for  sale  at  ham  tests,  etc. 

Just  think,  with  a  few  hours'  work  each  month  you  might  be  able  to  have  a  fantastic  ham  station  before  the  end  of  1978,  Drop  Jack  a  line  and 

get  started  .  .  .  If  you  are  the  kind  of  person  who  gets  things  done  and  can  carry  things  Ihrough. 

73  Magazine  •  Peterborough,  NH  0345B 


Q|<VPUTER|^^ 


PRICE   SALE  I 


*3  years  —  only  $36-00!  (A  $72,00  value  based  on  newsstand  prices  J 

Program  your  micro  with  this  BASIC  program  &  run  —  then  you'll  see  why  you  should  subscribe  to 
Kilobaud. 


10  REM  Ka  AD  PROGRAM  4  "73 

2U  RETJVI  KB  =  KILOBAUD 

30  P. 

40  P.  "KB  .  .  .  BEST  COMPUTER  MAGAZINE!" 

bO  P. 

60  P.  "UNDERSTANOAflLE  4  BEGINNEJtS^* 

70  P. 

80  P.  "AND  INTKRESTISG  4  EXPEBTS" 

90  P, 
100  P.  ''KB  SUBSCRIBERS  R  SMAIITEft!'' 
110  P.  "THEY  SAVE  LOTS  OF  MONtY" 


120  P.  "OVER  SINGLE  COPY  PRICES!" 

1  30  P. 

140  p.  *'S15  FOR  1  YR  .  .  .  SAVES  $9" 

150  P.  "OVER  SINGLE  COPY  PRICEST" 

ItiO  P. 

170P.  **$3eFOR  3  YRS  ...SAVES136" 

180  P,  "OVER  SINGLE  COPY  PRECE31*' 

190  P. 

20O  P.  **SEE  COUPON  BOTTOM  OF  PAGE** 

210  P. 

220  P,  "HAVE  U  SUBSCRIBIlD  2  KB  VET?" 


230  tNPtJT  *»yES  OR  NO      ";  A* 
240  IF  A$  -  '*YES"  GOTO  300 

2ao  P. 

260  P   **U  R  NOT  BEING  THRlFTYf" 

2 to  P.  "SUBSCRIBE  2  KB  NOW  AND  SAVE!" 

280  P.  "CALL  WATS  #OR  SEND  CO  UPON" 

2ftO  GOTO  30 

300  P, 

310  P,  "CnhJGRATULATIONS.  U  R  A" 

320  P.  "CtlRTlFlED  COMPUTERMANIAC* 

B99  END 


r 


<<!> 


<A 


Or  call  in  your  subscript  tan  order 
Toll  Free:  T  800  258-5473 


Send  me  Kilobaud  for: 

D  1  year  -  $T5.00*  D  Renewal 

D  3  years  -  $36.00**  D  Mew  sub. 

Enclose  $ D  Cash  D  Check 

D  American  Express  O  tenkAinericard 

Credft  card  =  I    I    I    I    I    I    M    I    1    I    I    I    I    J    t    I    H    Expiration  dale 

O  Bill  me  directly  Signature  ~ —^ 

P^mc ^ 


1 


Q  Money  Order 
Q  Master  Charxe 


Address. 
Gty 


State. 


Zip. 


♦  U,S.  &  Canada  onty.  Others  write  for  foreign  rates, 
**U.S.  &  Canada  only. 

Kilobaud  —  Peterborough  NH  03458  Offer  expires  in  sixty  days. 
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tHRIFTY!lll 
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How?    By  subscribing 
to  73  Magazine.  That's  right, 

by  subscribing  you  save  $9.00  over  the  single 

issue  price  and  you  won't  miss  a  single  issue  of  the 

Biggest  and  Best  Amateur  Radio  magazine  there  is!  Would 

you  believe  over  425  articles  in  1977?  Articles  on 

construction  projects,  theory,  antennas,  test  gear, 

gadgets,  microcomputers  and  more!  That's  less  than 

3!4  cents  per  article!  And  in  all  those  articles,  there's 

probably  one  that  will  save  you  tens  or  even  hundreds  of 

dollars  in  costly  mistakes  —  now  that's  being  thrifty! 


SAVE  ME  $9.00  IN  1978!  Sign  me  up  for  73  Magazine. 

Tm  endowing  $15.00  for  one  year.*  Q  Check  D  Cash  n  Money  Order 

n  Bill  me  $15.00.  I've  signed  below. 

Bill:  D  Master  Charge  □  BAG/VISA  □  American  Express 


Ex.p.  Date 


Signature  ("Bill  mes'  &  charges) 


Name 


Address 


Gty 


Zip 


*US  &  Canada  only.  Please  send  for  foreign  rales. 

Send  to  73  Magazine*  Peterborough  NH  03458,  or  have  your  credit  card  handy  &  call  our  toll  free 

subscription  number  l-(800)-258-5473. 
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The  ONL  Y  Complete  License  Study  Guides 


•  NOVICE  STUDY  GUIDE  -  Here  \%  a  completely  f^ew  study  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  question/answer 
memorization  course.  Electronic  end  radio  fundamentals  are  presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  for  the  Novice  eKam.  Includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Easily  the  best  path  into  the 
©scciting  vsK^rld  af  ham  radio!  S4.95,* 

•  GENERAL  CLASS  STUDY  GUIDE  -  A  complete  theory  course  for  the  prospective  General  or  Technician.  This  reference  explains 
transistor,  amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the  "big"  tickeL  After  getting  your  ticket,  you'll  use  fhts 
guide  again  and  again  as  an  electronic  reference  source,  Not  a  question/answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams,  $5,95,* 

•  ADVANCED  CLASS  STUDY  GUIDE  -  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
study  guide.  Special  modes  and  techniques,  such  as  f?TTY,  are  also  treated.  An  engineering  degree  is  not  necessary  to  master  Advanced 
theory  —  try  this  book  before  visiting  the  examiner's  office t  $3S5.* 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE  -  Before  going  for  your  1x2  call,  it  pays  to  be  a  nnaster  of  the  Extra  class  electronic  theory. 
This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communtcatton  techniques.  This  book  is  not  a  classroom 
lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  understood  before  attempting  the  Extra  exam* 
Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first  I  $BJ95.* 


Ci*i.i4     rrr 


et3 


novice 


theory 
tapes 


Startitng  Learning  Breakthrough 


You'll  be  astounded  at  how  reaJly  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three 
tapes  of  theory  and  one  of  questions  and  answers  from  the  lateit  Novice  exams  give  you  the  edge  you  need  to 
breeze  through  your  exam, 

73  is  interested  m  helping  get  more  amateurs^  so  we're  giving  you  the  complete  set  of  our  t^es  for  the 
incrediblv  low  price  of  ONLY  $15. 95,* 

Scientists  have  pro^n  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette 
tape  over  and  over  in  your  spare  time  —  even  while  you're  drivingl  You  get  more  and  more  info  each  tima 
you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics  you'll 
need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to 
you  for  the  rest  ol  your  lifel  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  your  tapes? 


FOUR  TAPES  for  $15.95 
$4.95  EACH 

5  WPM  This  is  the  begin- 
ning fape  for  people  whp  do 
not  know  the  code  at  all.  H 
takes  them  through  the  26 
letter*,  10  numbers  and  n&c 
easarv  puncruatton.  con^plet« 
with  practiC9  #w«rv  stop  of  the 
wav  using  the  newest  blitz 
teachinf  techniques.  it  is 
almost  n^iracutous*  In  one 
hour  many  people  —  including 
ktds  of  ten  -  are  able:  to 
mait^  the  code.  The  ease  of 
learning  g«^as  conftdence  to 
b^inners  lAHto  mtglit  otbec 
wt$e  drop  out. 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


6+  WPM  Thii  ^t  the  pructice 
tape  for  the  Novtca  and  Tech- 
nician licensee.  It  is  made  up 
of  one  aolid  hoar  of  code,  sent 
at  the  official  FCC  standard 
Uno  cither  tape  vve'v«  heard 
uses  these  standards,  so  manv 
people  flunk  the  code  ^^iiefi 
they  ^T'B  suddenly  —  iinder 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  arKi 
spaced  fpr  5  wpm)^  This  tape 
is  not  memofi^atole,  unlike  the 
zany  5  vwpm  tape,  since  the 
cade  groups  are  entirely  ran- 
dom characters  sent  tr»  groups 
of  five,  Pract*ce  this  one  dur- 
ing   lunch^    while    in    the    car. 


anywhererand  vou'll  be  more 
than  prepared  for  the  easy 
FCC  ewam, 

13f-  WPM  Cods  groups 
egain,  at  m  br»sk  t3  per  so  ycru 
will  be  ai  esse  when  you  sit 
down  in  front  of  ihe  sreety 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  ml  only  13  per,  Vpu 
need  this  extra  margin  to  over- 
come the  panic  which  is  uni- 
versal in  the  test  situations. 
When  you've  speni  your 
money  and  time  to  rake  the 
t«st  you'll  thank  heavens  you 
had  this  back-breaking  tape^ 


2CH-  WF*M  Code  ti  what 
0«t«  you  when  you  go  fof  the 
Extra  Clasi  license.  It  is  to 
embarrassing  to  panic  out  |Uit 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
tatter,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  resHy  Is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  ihese  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  corle 
forever  with  these  fapes. 


OMLY  4  for  $15.96!  *  73  is  in  the  publishing  business,  not  tapes,  so  these  are  pnced  much  lower  than  anyofie  else  could  seU  them.  Have 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  cJass  mail  add  25^  per  tape  ordered. 
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HBRARV  SHELF 

BOO  K  BOXES 

$2,00  each* 

2/S3.00**8/S  10,00* 

BUMPER  STICKEPS: 

BADIO  AMATEURS  TALK  TO  THE  WQRLDll 
AUTHORIZED  VEHICLE 
SUPPORT  VOUR  LOCAL  POLICE 

5(We^h*;any  3  for  51.00* 

BINDERS  -  Red  Binders  with  gold  lettering  keep  your  1976  & 
1977  73s  safe  from  being  lost  of  damaged.  Each  binder  holds 
12  issues.  Se.OO  ea.,*  2  for  $1 1.00,* 


QSLsl 


Style  Y  Cyollow  card^ 

bfacR  type) 


Back  Issue  Bundle!  73  Magazine  Classics,  issues  containing 
hundreds  of  articles  8t  projects.  Great  fdr  rK>stalgja  buffs.  20 
copies  (alt  differentl  for  $12.00.* 


£rv#  W  -  BtM*  ivpr. 


Only  S8.9S  for  2S0 
$13,95  for  500* 


OSO  information  is  standard  form  on  back  of  all  cards.  (DOMES' 
TIC  ORDERS  ONLY  ^  Allow  6B  weeks  for  delivery. 

Use  the  order  card  in  the  back  of  this  magazine  or  tten^ize  your  order  on  a  separate  piece  of  paper  and  nnail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  incliide  check  or  detailed  cr^it  cattl  information. 
^  Add  51.00  shipping  &  handlirrg  char^  for  each  order.  Note;  Price  subiect  to  change  on  books  r>ot  published  by  73  Magazine.. 
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•  RTL  COOKBOOK  by  Doneld  Lancaster,  Explains  the  how  and  whv  of 
RTL  (Resistor Transistor  Logic)  and  gives  design  information  that  can  be  put 
to  practical  use*  Gives  a  multitude  of  digital  applfcaitions  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240  pages;  5Mr  s(  8'/?;  softbound. 

•TTL  COOKBOOK  by  DoneJd  Lancaster.  Explains  what  TTL  i*,  how  it 
works,  and  how  to  use  it.  Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer.  336  phages:  5^4  x  8'/^;  softbound.  $8.95,* 

•  TVT  COOKBOOK  bv  Donald  Lancaster.  Describes  the  use  of  a  standard 
television  receiwr  as  a  microprocessor  CRT  term inaL  Explains  and  describes 
charaaer  generation,  cursor  control  and  interface  informatton  in  typical, 
easV'to*understdnd  Lanca^er  style.  This  book  is  a  required  text  for  both  the 
microcomputer  enthusiast  and  tli«  amateur  RTTV  operator  who  desires  a 
quiet  alternative  to  noisy  teletype  machines,  S9S5.* 


•  FASCINATING  WORLD  OF  HAOIO  COMMUNICATION  Interesting 
stories  in  the  history  of  radio  pioneering  and  discovery.  Also  incJudcc 
the  fundamentals  of  broadcasi  band  DKing.  A  must  for  every  radio 
amateur.  S3 +96.* 

•  PRACTICAL  TEST  INSTRUMENTS  YOU  CAN  BUILD  37  simple 
test  instruments  yog  can  make  --  covers  VOMs.  VTVMs,  semiconductor 
testing  units,  dip  meters,  iMattmeters,  and  j<ust  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  S4.95.* 

•  loot  PRACTICAL  ELECTRONIC  CIRCUITS  Tab's  new  1001 
circuits  is  available  for  onty  $9.95  ppd.  The  next  time  you  want  a 
circuit  for  just  about  anything,  eat  your  heart  out  that  you  didn't  send 
for  this  book  the  first  tirne  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out.  S9-95.* 

•  HOW  TO  MAKE  BETTER  OSLs  Be  proud  of  yoyr  QSL  cdrds  .  .. 
have  a  card  which  gets  from  space  on  e^wry  hamshack  wall  .  .  ,  win 

prizes  at  hamf  esis.  The  only  way  to  have  a  truly  outstanding  card  is  to 
make  it  yourself «  which  is  easy  when  you  have  this  new  book.  $2.00* 


•  WHAT  TO  DO   AFTER   YOU  HIT  RETURN  PCC's  first  book  of  computer 

games  ...  48  different  computer  games  you  can  play  in  BASIC  ...  programs, 
descriptions^  muchly  illustrated.  Lunar  Landing,  Hammurabi^  ^tng.  Civil  2,  Qubic 
5,  Taxman,  Star  Trek,  Crash,  Market,  etc,  S6.95,* 

•  101  GAMES  IN  BASIC  101  games  for  you,  from  very  simple  to  real  buggers^ 
You  §ei  the  games,  a  description  of  the  games,  the  listing  to  put  in  your  computer 
and  a  sample  run  to  stiow  you  how  they  work  Fun.  Any  one  game  will  be  worth 
more  than  the  price  of  the  book  for  the  fun  you  and  your  family  will  have  with  It. 
$7.60.* 

•  BASIC  by  Bob  Albrecht,  Self-teaching  guide  to  the  computer  language  you  wilt 
need  to  know  for  use  witfi  your  microcomputer.  324  pages.  This  \%  one  of  the 
e9$iesi  ways  to  learn  compuler  programming.  S4.95.* 

•THE  U1MDERGR0UND  BUYING  GUIDE  Here  is  a  handy  guide  for  the 
electronics  enthusiast.  Oyer  600  sources  of  equipment  and  literature  are  provided; 
some  are  mail-order-only  outfits  that  do  not  advertise.  Sources  are  listed 
alphabetically,  by  service  or  product,  and  by  state.  The  guide  is  cross-referenced 
for  ease  of  use.  Elactronic  publishing  houses  are  also  listed.  Pubhsned  by  PMS 
Publishing  Co.,  SBBB." 
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•  AN  INTRODUCTION  TO  IVirCROCOMPUTERS,  VOLS.  1  AND  2  by  Adam 
Osborne  Associates,  are  references  dealing  with  microcomputer  architecture  in 
general  and  specifically  with  details  about  most  of  the  common  chips,  These 
books  are  not  software- oriented,  but  are  invaluable  for  the  hobbyist  who  is  into 
building  his  own  interfaces  and  processors,  Votume  1  is  dedicated  to  general 
hardware  theory  related  to  micros,  and  Volume  2  discusses  the  practical  details  of 
each  micro  chip.  {Detailed  review  in  Ktiobaud  ??2)  Published  by  Osborne 
Associates,  VoL  I  -  $7.50*;  VoL  II  -  S12.50.* 

•8080  PROGRAMMING  FOR  LOGIC  DESIGN  Ideal  reference  for  the  person 
desiring  an  in-depth  understanding  of  the  8080  processor.  The  works  is 
application-oriented,  and  the  S080  is  discussed  tn  light  of  replacing  conventional, 
hard^wired  logic  systems.  Both  hardware  and  software  is  described.  Practical 
design  considerations  are  provided  for  the  implernentation  of  an  8080- based 
control  system.  (Detailed  review  in  Kilobaud  ^\  Published  by  Osborne 
Associates,  $7.50,* 

•  6800  PROGRAMMING  FOR  LOGIC  DESIGN  Oriented  toward  the  Industrie 
user,  describes  the  process  by  which  conventional  logic  can  be  replaced  by  a  8800 
microprocessor,  hlardware^  software^  and  interfacing  techniques  are  discussed. 
This  reference  provides  practical  information  that  allows  an  experimenter  to 
design  a  complete  micro  control  system  from  the  ''ground  up.*'  An  excellent 
referenced  Published  by  Oshncne  Associates.  S7.50.* 


Use  the  order  card  in  the  beck  of  this  magazine  or  hemcze  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
S{C  Add  51.00  shipping  Si  handling  charge  for  each  order.  Note:  Price  subject  to  change  on  books  not  published  by  73  Magazine. 
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•  brand  new  dictionary  Th^smicrocompyterdictionafv  filis  the 
urgent  need  to  become  qgfckty  acquainted  witti  the  termmology  and 
nomenclature  of  the  revolution  in  compLfters.  Ov^r  5O0O  definitions 
and  explanetions  of  terms  and  concepts  (704  pages  I  relating  to 
microprocessors,  microcomputers  and  microcontrollers.  There  is  also  a 
comprehensive  electronics/computer  abbreviations  and  acronyms 
section.  $15.95.* 

•  COMPUTER  PROGRAMMiWd  HANDBOOK  by  Peter  Stark  A 
complete  guide  to  computer  programming  and  data  processing.  Includes 
msny  worked  out  examples  and  history  of  computers.  SS.95,* 

•  MY  COIV^PUTEH  LIKES  ME  . .  ,  WHEN  1  SPEAK  BASIC  An 
introduction  to  BASIC  .  . .  simple  enough  for  your  kids.  If  you  want  to 
teach  BASIC  to  anyone  quickly,  this  booklet  is  the  way  to  go.  S2.00.* 


•  SCELBI^  GALAXY  GAME  FOR  THE 
"68M"  ''GalaKy"  pits  the  operator  of  a 
spaceship  against  alien  craft,  as  well  as  such 
variables  as  speed,  time,  and  ammunition.  No 
two  games  are  the  samel  $14.95** 

•  6800   SOf=TVyARE   GOURMET  GUIDE  & 

COOKBOOK  This  manual  describes  sorting, 
searchinig,  and  many  other  routines  for  the 
eoeO  user,  S9.96.* 

•  8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK  Describes  sorting,  search- 
ing, and  many  other  routines  for  the  SOSO 
u^r.  £9.95.* 

•CMOS  COOKBOOK  by  Don  Lancaster. 
Another  winner  from  the  author  of  the  RTL 
and  TTL  Cookbooks.  Details  the  application 
of  CMOS,  the  low  power  logic  family  suitable 
for  most  applications  presently  dominated  by 
TTL.  Eight  chapters  cover  all  facets  of  CMOS 
logic,  prefaced  by  100  pages  detailing  the 
characteristics  of  most  CMOS  circuits.  Re- 
quired reading  for  every  serious  digital  experi- 
menter. $9.95." 

•  HOBBY  COMPUTERS  ARE  HERE  |f  you 
(or  a  friend)  want  to  come  up  to  speed  on 
how  computers  work  ,  ,  ,  hardware  and  soft* 
ware  . .  .  this  is  an  excellent  book.  It  starts 
with  the  fundamentals  and  explains  the 
circtiits,  the  t^sics  of  programming,  along 
with  a  couple  TVT  construction  projects, 
ASCU-Baudot^  etc.  It  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers. 
$4,95,* 

•  FUN  WITH  COMPUTERS  AND  BASIC  by 

Donald  D,  Spencer,  contains  an  easy-to-under- 
stand  explanation  of  the  BASIC  Programming 
Language  and  is  intended  for  persons  who 
have  had  no  previous  exposure  to  computer 
programming  but  want  to  Jearn  BASIC 
qutckiy.  easily,  and  interestingly.  Over  half 
the  book  is  devoted  to  problems  using  games, 
puzzles,  and  mathematical  recreations  (you 
don't  need  a  math  background  to  understand 
most  of  the  problems  in  this  book).  A 
superior  book  for  self-teaching  and  learning 
computer  programming.  $6.95.* 


•  THE  STORY  OF  COMPUTERS  by  Donald 
D.  Spencer  is  to  computer  books  what  Dick 
and  Jarre  is  to  novels  . . .  extremely  elemen- 
tary, gives  the  non-computerist  a  fair  idea  of 
what  the  hobbyist  is  talking  about  when  he 
speaks  computer  lingo.  Attempts  to  explain 
what  computers  are  and  can  do.  $4.95,* 

•  SCELBf'S  FIRST  BOOK  OF  COMPUTER 
GAMES  Need  a  game  for  your  8008  orSOBO 
microprocessor?  Describes  three  popiJor 
games,  "Space  Capture/'  "Hexpawn/'  and 
'* 'Hangman."  Complete  flowcharts,  logic 
description,  program  listing,  and  instructions 
are  provided.  A  must  for  the  game  freak! 
$14.95.* 

•  MICROCOMPUTER  PRIMER  by  Mitchell 
Waite  and  Michael  Pardee.  Describes  basic 
computer  theory,  describes  the  world  of 
microcomputing  in  'Veal  world"  terminology, 
explains  numbering  systems,  and  introduces 
the  reader  to  the  world  of  programming. 
There  is  probably  no  better  way  of  getting 
involved  with  the  exciting  new  hobby  of 
microcomputing.  $7.95.* 

•  INTRODUCTION  TO  MICROPROCES- 
SORS by  Charles  Rockwell  of  MICRO  LOG. 
An  ideal  reference  for  the  individual  desiring 
to  understand  the  hardware  aspects  of  micro- 
processor systems.  Describes  the  hardware 
details  of  computer  devices  in  terms  the 
beginner  can  understand,  instead  of  treating 
the  micro  chip  as  "black  box/'  Addressing 
schemes,  registers,  control,  and  memory  are 
all  explained.  General  information  about 
hardvwre  systems  is  provided.  Specific 
systems  are  not  described  and  programming  is 
only  briefly  discussed.  $17.50*  US  and 
Canada,  $20  ei  sew  here, 

•THE  NEW  HOBBY  COMPITTERSI  J\\H 
book  takes  it  from  where  '* Hobby  Computers 
Are  Here"  leaves  off,  with  chapters  on  Large 
Scale  Integration,  how  to  choose  s  micro- 
processor chip,  an  introduction  to  program- 
ming, low  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor /editor  system,  an  audible 
logic  probe  for  finding  those  tough  problems, 
a  ham's  computer,  a  computsf  QSO  machine 
.  . .  and  much,  nrnjch  morel  $4.95.* 

•  KILOBAUD  The  Small  Computer  Magazine 

written  for  the  non-PhD  computer  hobbyist 
who  wants  to  know  what's  new.  $2.00  each  at 
the  newsstand,  $1 5.00  for  1  year  sub. 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  tor 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  Include  check  or  deteiled  credit  card  information. 
ilpAdd  $1,00  shipping  &  handling  charge  for  each  order,  Noter  Price  subject  to  change  on  books  not  published  by  13  Magazine. 


7i^ 


T   r 


4- 


■    r 


•  computer  dictionary  bv  Donald  D. 
Spencer.  Defines  words  and  acronums  used  by 
computerists  in  a  dear^  easy  to  understand 
style.  Ower  2000  definitions  are  provided. 
This  reference  is  a  must  for  the  individuat 
gBtting  started  in  the  world  of  microcom- 
puters.  Published  by  Camelot  Press^  SS,95.* 


•chemistry  WITH  A  COMPUTER  by  Paul 
A.  Cauchon.  Contains  a  collection  of  tutorial, 
nmulation  and  problem -generation  computer 
programs.  Simulations  provide  models  of 
lengthy  laboratory  experimentation  beyond 
the  limited  classroom  timeframe  and  enhance- 
ment of  course  studies  by  er*cou rag i ng  pre* 
laboratory  research.  Useable  with  almost  any 
chemistry  course  at  the  high  school  or  college 
level.  Written  in  BASIC.  Price  $9^5.* 

•  TYCHON'S  8080  OCTAL  CODE  CARD 
Slide  rule-like  aid  for  programming  and 
debugging  B080  software  .  *  *  contains  all  the 
mnennonics  and  corresponding  octal  codes. 
Only  6yjx3  inches,  provides  neat,  logical 
format  for  quick  reference.  Back  side  of  card 
is  printed  with  an  ASCI!  code  chart  for  12S 
characters  plus  the  8080  status  word  and 
register  pair  codes.  Also  avaJtabfe,  Tychon's 
80&Q  Hex  Code  Csrd,  same  as  above  only  has 
hex  codes  instead  of  octal.  Only  $3,00*  each. 


•1976  PERIODICAL  GUtDE  FOR  COM 
PUTERiSTS  is  a  20  page  book  which  indexei 
over  1,000  personal  computing  articles  for  tht 
entire  year  of  1976  from  Byte,  Creativi 
Computing,  Digital  Design,  Dr,  Dobbs 
Journal,  EDN,  Electronic  Design,  Electronics, 
Interface  Age,  Micro  trek,  Peoples  Compmer 
Company.  Popular  Electronics,  QST,  Radio 
Electronics,  SCCS  Interface  and  73,  Articles 
are  indexed  under  more  than  100  subject 
categories.  Price  S3,00,*  New  January  -  June 
1977  Edition -$3,00.* 

•  A  QUICK  LOOK  AT  BASIC  by  Donafd  D. 
Spencer.  A  perfect  reference  for  the  beginning 

programmer.  Assumes  that  the  reader  has  no 
previous  programming  experience.  A  self- 
teaching  guide  for  the  individual  desiring  to 
learn  the  fundamentals  of  BASIC,  ihe  most 
comnnon  hobbyist  programming  language. 
Price:  $4,95* 

•HOME  COMPUTERS:  2^*^  Qu«ftiom  & 
Answen  by  Rich  Didday.  Two  books  aimed 
exclusively  at  the  novice  computer  hobbyist/ 
home  computer  user.  Written  in  a  rather 
unusual  style  which  has  a  beginner  asking 
questions  which  ere  ap$wered  by  a  person 
with  a  substamial  backgrourKJ  in  computers 
and  personal  computing.  The  questions  are 
just  the  kind  beginners  come  up  witfi  . ,  .  and 
tt»e  answers  are  presented  in  easy^to-under- 
stsnd  terms  (usually  with  a  diagram  to 
illustrate  the  point).  Both  the  hardware  and 
software  aspects  of  home  computing  are 
covered  from  A  to  Z.  An  index  in  both  books 
makes  itiem  ideal  as  reference  material  for 
msyotw.  Volume  I:  Hardware  —  $7 .95*; 
VoJumt  2:  Software  -  $6J5*. 
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•  SIXTY  CHALLENGING  PROBLEMS 
WITH  BASIC  SOLUTIONS  Donald  Spencer. 
Provides  the  serious  student  of  BASIC  pro* 
gram  mi  ng  with  interesting  problems  and  solu- 
tions. No  knowledge  o(  matJi  above  algebra 
required.  Includes  games,  programs  for  finan- 
cial  interest,  conversions  and  numeric  manip- 
ulations. Price:  S6.95* 

•  SOME      COMMON      BASIC     PROGRAMS 

published  by  Adam  Osborne  &  Associates, 
Inc  Perfect  for  non- technical  computerists 
requiring  ready  to  iise  programs.  Business 
programs  like  depreciation  formulas,  loan 
payment  solutions  and  loan  interest  rates; 
math  rotttines  containing  statistical  packages 
and  polynomial  defivaiions  , .  ,  plus  miscel- 
laneous programs.  Invaluable  for  the  user  who 
is  not  an  experienced  programmer.  All  will 
operate  in  the  stand-alone  mode.  $7.50* 
paperback, 

•  THE  SECRET  GUIDE  TO  COMPUTERS 
Parts  1,  2,  and  3  by  Russ  Walter.  Part  One 
describes  computers  in  general,  and  after 
reading  for  ten  minutes  you  will  be  writing 
simple  BASIC  programs  1  Employs  a  step-by- 
step  teaching  process,  the  end  result  being  a 
working  knowledge  of  BASIC,  Part  Two 
discusses  computer  applications.  It's  one  thing 
to  master  the  syntax  of  a  language  such  as 
BASIC  and  another  to  solve  problems  using 
the  new  tooL  This  also  provides  useful  tech- 
niques in  problem  solving.  Part  Three 
describes  programming  languages.  Ever  heard 
of  APL  and  OLISP?  BASIC  is  not  the  only 
language  used  to  progrem  computers^  and  as 
the  hobby  industry  grows  additional  lan- 
guages will  become  commonplace.  7th 
edition.  Part  I  -  $2J5*;  Part  It  -  $2.50*; 
Part  III  -S3. 50.' 

«  FORTRAN  PROGRAMMING  By  Donald 
Spencer,  If  you  are  familiar  with  BASIC  you 
will  appreciate  the  additional  capabilities  of 
FORTRAN,  a  computer  language  with  most 
of  Basic's  features,  and  much  moret  FOR- 
TRAN was  designed  lor  complex  numeric 
calculations;  and  possesses  extended  I/O  capa- 
bility. It  IS  easily  learned,  as  it  is  an  English- 
tike  computer  language.  $7,50** 

•  FORTRAN  WORKBOOK  by  Donald 
Spencer.  Provides  practical  example  and 
problems  to  solve.  Almost  all  micros  support 
BASIC  -  il  won't  be  long  before  FORTRAN 
is  commonplace.  Don't  mtss  the  programming 
boat  .  .  .  learn  FORTRAN;  and  be  ready  for 
the  next  language  boom  I  $3.95<* 


•  Scientific  Rossarch  1nstrum«nts'  BASIC 
SOFTWARE  LIBRARY  is  3  complete  do-it- 
yourself  kit.  Written  in  everybody's  BASIC 
immediately  executable  in  ANY  computer 
with  at  least  4K,  no  other  peripherals  needed. 
Over  700  pages  of  source  codes,  descriptions 
and  instructions.  Vol.  I  contains  business  and 
recreational  programs  and  is  300  pages.  Vol. 
II  is  260  pac^s  and  con'^ins  math,  engineer- 
ing, statistics  and  plotting  programs.  VoL  JM 
contains  money  managing,  advanced  busirnss 
programs  such  as  billing,  A/R,  inventory « 
payroll,  etc.  Vol.  IV  contains  general  purpose 
programs  like  loan$,  rates,  retirement,  plus 
^mes;  Poker,  Enterprise  (take  charge  while 
Capt,  Kirk  is  away).  Football  and  morel  VoL 
V  is  filled  with  experimenter's  programs 
including  games,  pictures  arud  misc.  problems 
like  "logk:/*  Vols,  I  &  II  $24,95/  Vol.  lU 
$39.95/  Vol.  IV  &  V  $9.95  each/ 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough,  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
SfCAdd  $1;Q0  shipping  8t  handling  charge  for  each  order.  Note:  Price  subiect  to  change  on  books  not  published  by  73  Magazine. 
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This  book  takes  it  from  wheie  iiobby  Computers  Are  Here" 
leaves  off,  with  chapters  on  large  Scale  Integration,  how  to  choose 
a  micro  process  or  chip^  an  introduction  to  programming,  low  cost 
I/O  for  a  computer,  computer  arithmetic,  checking  memory  boards^ 
a  Baudot  monitor /editor  system,  an  audibLe  logic  probe  for  finding 
those  tough  problems^  a  ham's  computer,  a  computer  QSO  machine 
.  .  .  and  much,  much  more!  Everything  of  interest  is  there  in  one 
volume^  ready  to  be  enjoyed  by  you.  Don't  miss  this  tremendous 
value  ¥  Only  $4.95* 


HOBBY  COMPUTERS  ARE  HERE  helps  the  beginner  get  into 
the  world  of  microcomputers.  Some  chapters:  WHat^sa  Computer?, 
Is  Digital  New?,  How  Computers  Figure,  Computer  Languages,  How 
Gates  Work,  TTL  -  Best  Logic  Yet,  Ins  and  Outs  of  TTL,  Fllp-Flops 
Exposed^  New  Cassette  System  Standard,  Build  this  TVT,  Using 
Surplus  Keyboards,  Morse  to  RTTY  Converter,  ASCII  to  Baudot  via 
a  PROM,  PLUS  reprints  of  some  of  the  73  editorials  on  computers. 
Don't  miss  out  any  longer  on  the  fun  of  hobby  computing  and  the 
fantastic  applications  of  these  incredible  devices!  $4,95  * 


magazine   Dept.  HC       For  ease  in  ordering,  please  use  order  card  in  the  back  of  this  magazine- 
Pet  erborou^  NH  03458      *Be  sure  to  add  $1.00  shipping  &  handling  charge  to  each  order. 
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HEAVY  DUTY  REPLACEMENT  TRANSFORMERS' 

CotUm  aCS-l  Wit*  Tr»wfofm»r S165  00 

C«rl1in«  S16F  2  Po*r»r  Tramf Q^m**     ..... .  9BJK 

Hunt*!  2CK>0B  Pljit*  Tf*™ioifn»f 12S,(XI 

ETO  A  770  n«t*  Trtntfofrnvf  .,-.,....., , .  12S.00 

HtntY  2*t  W*"  TT*nll«f*tw  1461)0 

N^nrv  ZK  ?  PItl*  Trvnif  Qtrmair  ,i. .,,....,....,,......._-.._. ......  1S5.00 

H*nry  2K  7A  fHat*  TrHtifatittSf        .  .  .  ..•**...  .  ,,.... .,.,,,,,.^.t.-r,*,***^  135-00 

Henry  2K-li  PJAta  TfMwIafiiMt  ....  «A.....^  ....   ^'S^-OO 

H«nry  3^  A  I'Ulv  TramrtofrTiflr  .*..  .^  .........  ...#.«.   1^.00 

Hattft  MarauiiBr  HX-1D  T r«ft2itonn< > -^^^m  ■ ^     9S-00 

Gdnftl  G£B  100  Tmwfarnw   ...  tSJOO 

Hitivui  NCL  3000  P»i««r  T)W4termcr  _.._,, .  tSJDO 

G^n^d: Ci$S  J01  Paam  IvMMlwmwr  ...,^-. IIS 00 

SPECIALS 

PIvta  XFMR.  4600  VAC  V  ISA  (CAS  230  VAC  60  H£^imvy.lVt.  60  L8 Sl^iW 

Pl«t*  MFMR.  3&00  VAC  *  IJQA  ICAS  ZK}  VAC  €0  H?  f»ftniw,Wt.  41  Ld  12500 

pf«t«  XFMB-  3000  VAC  •  0.7A  ICA5  1  IS  230  VAC  60  H*  (m,  Wt  27  LB  SS  00 

m»it  XFMR.  eOOO  VCT  #  0 JA  CCS  1 1S/Z30  VAC  CO  H?  pri.  Wl,  4t  LS    -  -  -  13S-00 

FJL  XFMfl   7S  VCT#21ACCS11?  VACeOHip^mvYl'^t.  8  LB 203S 

FlL  CtuAm  biUl*r  wounO  :^0  AMP  RF  l^^tfamcnt  Cho^i*  on  \rZa7  rod    ,,,,.,...,._».  3.9S 

ClC  Fitter  C»KilwA.O  Hv«  I. $APC .»<*.  15(}^D0 

OC  Swing^f*i  Ch6^:  30  Hv  •  0-15  A  ro  50^#1-0ADC ^.... «.,_...  104>.00 

OC  Filtw  CapKitoffi  lOa  MFO  #4000  VOC ,,....  S7BD0 

*j4fi  heijuy  du^y  replacement  trangformeTs  arc  electricaUy  super^ 
tor  la  ar(|?jnal  equiprnenifv).  All  iransformers  are  man ufaclured 
to  rigid  com  mere  iat  quatity  sped  ficot  tans  and  each  carries  a  24 
month  nuor&ntee* 

Wrff**'  tod&y  for  a  free  quotation  on  any  transformer^  Choke^  or 
$af  tirabfe  reactor. 

Peter  W.  Dahl  Co. 

4007  Fort  Blvd.  '  El  Peso,  Texas  79930 

Telephone  <91S)  566  5365  or  (91  5)  7  51-4856  D6 
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Let  us  know  8  weeks  in  advance  so  that  you  won't  miss 
a  single  issue  of  73  Magazfrae. 
Attach  old  label  where  indicated  and  print  new  address 
in  space  provided.  Also  include  your  mailing  label 
whenever  you  write  concerning  your  subscription.  It 
helps  us  serve  you  promptly. 


Write  to:         g^  magazine 

^^r     Peterborough  NH  05458 

D  Address  change  only  D  Payment  enclosed 

D  Extend  subscription  (1  extra  BONUS  issue) 

D  Enter  new  subscription  D  BiU  me  later 

n  1  year  SI 5. 00  {I've  signed  below) 


Signature. 


if  yoy  have  no  fsbel  hBndy,  prmt  OLD  address  here, 
name call 
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YAESV  PROUDLY  ANNOUNCES  THE  SENSATIONAL 


SMAXT 

NEW .  FT-90IDM— TEARS  AHEAD  WITH  YAESU? 


A 


Carrier  level  control  Cathode  currentp  relative 

Keyer  ON-OFF  and  speed      power  output,  ALC  level 


VOX  gm  control  and  FTT/Manuaf 
Transmitter  activation  switch 


AGO  Switch 
Slow  fast  and  OFF 


VFD  tuning  knob 


Vartabte  audro  filter 


Mic  gain 

Squelch  For  FM 

(optional) 

Audio  peak  freq. 
SJdetone  Monitor 

Automatic  mfc 
gain  control 


Mode  Switch 

LS8/USB/FSK/AM 

(FM  opSiofiai) 


Tune  Switch 
Returns  transmitter  to  receive  mode 
Transmrtter  After  10  seconds  of  tune 

Plate  Tuning  / 


Tuneable  rejection  swrtdi 


Memofize<J  frequency  /        /  Mam  VFO 
recafj  swrtcti    /         /     switch 

IF  Rejection  Frequency  Control  /     Frequency 

1 F  P&ss  Bandwidth  Control  «■- ^^^^  ^^ 

(300  Hz  to  2A  KHz) 


Frequency 
Recall  TX 


Transmitter 
loading 


RF  processor 

RF  processor  \e\fe} 
Receiver  audio  gain 

Receiver  front  end 
Atteauator  switcJl 

Receiver  RF  gain 
Clarifier  control 


Frequency 
oiemory  swrtch 

Band  Switch 
160^ ^OM  Coverage 

Cfarifier  for  transmiftar 


Cfariffer  for  receiver 


al  Synthesized  VFO 


Two  rugged  6146B's  in  the  final,  with  negative  feedback  ■  A  variable  IF  bandwidth  that 
allows  300  Hz  to  2,4  KHz  selectivity  at  the  turn  of  a  knob  ■  IF  rejection  tuning  to  notch  out 
interfering  signals  ■  Optional  synthesized  VFO,  or  enlarged  frequency  memory  bank 
■  Selectable  AGC  ■  Built  in  speech  processor  ■  Built  in  Curtis  Keyer  ■  Full  range 
160-10M  coverage  ■  Provision  for  new  WARC  frequencies  ■  Meets  Part  97  J3  of  FCC 
requirements.  -  .  •  at  your  dealers  soon! 
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Design  And  Specifications  Subject  To  Change  Without  Notice  Or  Obligation 
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The  smart  radio 


YAESU  ELECTRONICS  CORP..  15954  Downey  Ave..  Pammouni.  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  Cincinnati,  OH  45215 
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Giv^ourself  the  ''big  signar' 
that  commands  attention 
on  today's  crowded  bands, 
with  Kenwood's  TL-922 
linear  amplifier.  It  runs  the 
full  legal  limit  on  all  the  ham 
bands  from  160-10  meters 
and  IS  compatible  with  most 
amateur  exciters.  The  TL-922 
is  a  must  in  any  Kenwood 
station. 

And,  of  course,  the  TS-820S 
series  is  still  the  most 
desirable  station  around. 
Note  the  SP-820  speaker 
special  features  and  a 
perfect  complement 
to  the  TS-820S, 
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TRiO-KtNWOOD  COMMUNICATIONS  INC,  1111  WEST  WALNUT/ COMPTON,  CAUFOHN( A  90220 


